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PEEFACE. 



In this text-book, — that Pupils may be required to read 
and think for themselves, and not depend too much on 
oral instruction, — Book-work is given in a simple form, 
and in as few words as seem consistent with proper 
explanations. 

Examples have been so classified and arranged, that, by 
repetition, a thorough knowledge may be acquired ; and 
that Pupils may not find themselves face to face with 
questions, at which they must stop until a Tutor can give 
them help, references to explanatory Book- work are given 
with questions set as Miscellaneous Exercises. 

It is suggested that Pupils should be required to make 
good use of the references. 

G. E. S. 
BuBGOYNE House, Southsea. 
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EXPLANATORY ARITHMETIC. 



I. The figures 0, 1, 2, 3, 4, 6, 6, 7, 8, 9, are Tised to express 
nought or nothing, and the numbers one, two, three, four, five, 
six, seven, eight, nine. 

Numbers are expressed by one figure up to nine as 7 
that is, seven units or single things. 

Numbers are then reckoned in groups of ten each up to 
ninety-nine, and a second figure placed on the left of the 
units is used to give the number of such groups of ten units 
each, as 67, i.e. six groups of ten each and seven units. 

Groups of a hundred units each are then formed, and 
a third figure is used to express them as 567, that is five 
groups of a hundred each, &c. 

The reckoning is then carried on in successive groups, 
each consisting of ten of the group last formed (14*), 
and being expressed by an additional figure. 

2. The following Table gives the names of the different 
groups in the order of their formation, commencing from 
units. The name of each group tell^ the number of units 
of which that group consists. 
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EXPLANATORY AEITHMETIO. 



3. It will be seen from the foregoing Table that there 
are groups of tens and hundreds of units, 

THOUSANDS, 

MILLIONS, 

THOUSANDS OP MILLIONS, 

BILLIONS, 

THOUSANDS OP BILLIONS, 

and should the reckoning be further extended of trillions 
and thousands of trillions, — hence, it has been found 
convenient to deal with figures in sets of three groups each^ 
the right hand or lowest group of a set giving the name 
of that set, thus. 
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4. NUMERATION. To express in words a number 
WRITTEN IN FIGURES, mark off in sets of three figures each, 
beginning at units. 

In each set, the figures give the number, and the right 
hand or lowest group of a set gives the name of that set. 
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Twenty-five hillions, one hundred and twelve thousand's 
of millions), three hundred and forty-five millions, six 
hundred and seventy -eight thousand's) nine hundred and 
forty-three (units). 



Ex. I. Express in words — 

1. 5724158 
3. 849631287 
5. 7285419632 
7. 216425328 
9. 372516483 



2. 39254317 
4. 3742195164 
6. 18742158763 
8. 352187654 
10. 456789123 



5. If three figures are not required to express the 
number of units, thousands, millions, &c., then cyphers 



NUMEBATION — NOTATION. 



(0) will be found in each set in the places in which no 
figures are required. 
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Three billions, two thousand and twenty millionSy one 
thousand and ten (units^, 

II. Express in words — 



1. 30005020 
3. 3001025 
5. 3016051160 
7. 2007015003 
9. 10007003305 



2. 3050002 
4. 147015015 
6. 127007070700 
8. 3300003300 
10. 4019070707 



6. NOTATION. To write in figures any number 
EXPRESSED IN WORDS, Underline or note the names of the 
different sets of figures, as given by the lowest group of 
each set, and write down in figures the numbers which belong 
to each set. 

Express in jBgnres, one hundred and five ^Aotisaruf, two hnndrcd -and ten 
millions^ six hundred and three thousandy two hundred and five. 
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£z. HI. Express in figures the following — 

1. Two hundred and six thousand, three hundred and forty-nine 
millions, four hundred and eighteen thousand, two hundred and eighty- 
four. 

2. Twenty-nine thousand, three hundred and six millions, two hundred 
and forty-two thousand, nine hundred and fifty-eight. 

3. Eight millions, eight hundred thousand, and eighty-two. 

4. One hundred and eighteen millions, and twenty-seven. 

5. Three billions, four hundred and seven thousand, five hundred and 
two millions, ninety-six thousand and eight. 

6. Six hundred and sixteen thousand, four hundred and ten millions, 
three hundred and three thousand, and ninety-seven. 

7. Thirteen thousand and three millions, seven thousand and five. 

8. Four millions, forty thousand and fourteen. 

7. Should a number be so expressed that there occur 
more than 9 hundreds in any set, or more than 9 of any 
group, in all cases, a change must be mad^ mVi ^<^ t^^^x 



4 EXPLANATOBY AHITHMKTIC, 

higher group, before expressiiig the given number in 
figures. 

hi hi hi hi 
(Highest pcssible figures) 999 999 999 999 

th m th n 

Express in figures, twelve hundred and eighty-three t^AManii^ eler)en 
hundred and ninety-fiye (units). [14*3- 



284 I 195 
th n 



1,283,000 I expressed. 1 

1,195 I separately, making n 

Sz. IT. Express in figures — 

1. Sixteen hundred and three millions, four hundred and eight thousand, 
fourteen hundred and forty-two. 

2. Nine hundred and fifty millions, thirteen hundred and seven 
thousand, four hundred and ninety-five. 

3. Eleven hundred millioxis, forty-eight thousand, nineteen hundred 
and ninety-one. 

4. Seventeen thousand, seventeen hundred and seventeen. 

5. One mil ion, one thousand and eighteen hundred. 

6. Twelve hundred and eighty-six millions, twelve hundred and 
eighty-six thousand, twelve hundred and eighty-six. 

8. In dealing with a number, it is often necessary to 
use only a part of it at one time, and in such a case, the 
last figure of the part used gives the name of that particular 
party 

t ht 
Thus in 15 479 
th n 

1 I 5479 using 1 . . . . b 1 ten thousand, &c. 
15 I 479 „ 15... „ 15 thousand, &C. 
154 I 79 „ 154. . „ 154 hundreds, &c 
1547 I 9 „ 1547. „ 1547 tens, &c 
15479 „ 15479 „ 15479 (units.) 

9. The following signs are used in Arithmetic : — 

+ {plus, more) shows that the number before which it is 
placed, is to be added. 

— {minus^ less) shows that the number is to be sub- 

tracted. 
X (into) signifies multiplication, 
-r (hy) „ division. 

- {equal to) „ equality. (i.e. that is). 



ADDITION. 



ADDITION. 



10. Wlien numbers are added or taken togetlier like must 
he added to like, i.e. units to units, tens to tens, hundreds 
to hundreds, and so forth. In any case in which the 
number obtained exceeds nine, and is therefore expressed 
by two or more figures, like to like must be the guide, both 
in leaving behind and carrying forward. 
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Ex. V. Add together— 




1. 425134 2 


1. 453162 


3. 123453 


4. 217634 


334322 


522435 


165432 


542315 


512443 


121543 


216534 


135243 


45314 


614323 


543213 


• 424656 


5. 987653 6. 
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8. 5512076 
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13. Add together, six hundred and eightj-four thousand three hun- 
dred and eighty-fiye, thirty-eight thousand two hundred and nine, fifteen 
thousand and fifteen, four hundred thousand five hundred and ten. 

14. Add together, fortj-seven thousand three hundred and sixteen, 
four hundred and seventy thousand three hundred and six, seven hundred 
and four thousand five hundred and fifteen, thirteen thousand thirteen 
hundred (7) and thirteen. 

15. Add together, eight millions eight hundred and eight thousand 
eight hundred and eight, eighty millions eighty thousand and eighty, 
eight hundred and eighty-eight millions eight hundred and eighty-eight 
thousand and eighty-eight, forty-five thousand six hundred and two, one 
million one thousand and one. 

16. Add together, three hundred and five millions and fifty-two, three 
hundred and five thousand and twenty-five, one million and eighty-seven, 
eighty-seven millions and one, thirteen millions and thirteen thousand, 
thirteen thousand and thirteen, nine hundred and nine millions, ninety- 
three thousand and thirty-nine. 



SUBTRACTION. 

11. In taking one number from another, like must he 
taken from like, i.e., units from units, tens from tens, 
hundreds from Ifundreds, &o, 

12. Here let it be observed that in the case of two 
numbers, their difference is not altered, if the same number 
be added to both, for example — 

From 5 adding 3 8 adding 7 15 adding 9 24 
Take 3 to each 6 to each 13 to each 22 

Diff. 2 2 2 2 



13. In subtracting one number from another, it is often 
necessary to make the same additions to both, but the 
additions to the less number or number-to-be-subtracted 
are different in form — though equal in value — from those 
made to the greater number. 



SUBTBAOTION. 



14. Table showing the diflferent forms in which additions 
must be made, when necessary. 
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From 2 3f^ 4J^ 5^* UP 6^ 8^* 
Take V^^-^'^f^^^^i^Q 
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&c. 



£z. VL Examples in Subtraction. 



1. 47689576 
22337125 



2. 4763576 
1391847 



3. 13571284 
1588166 



4. 5263453 
4807284 



5. 12304628 
9476879 



6. 13225078 
8888469 



7. 4235127 
3748679 



8. 11007050 
3874683 



9. 32546743 
18768957 



10. 13254621 
3467528 



11. 23546218 
11768539 



12. 31240050 
17564685 
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13. From two hundred and three thousand one hundred and {ifty-four, 
take one hundred and eight j-five thousand, six hundred and seventy-eight. 

14. From eight hundred and two thousand and sixty-five, take seventy- 
two thousand nine hundred and eighty -seven. 

15. From thirteen millions four hundred and forty-two thousand five 
hundred and sixteen, take one million eight hundred and eighty thousand 
two hundred and seventy-six. 

16. From one thousand two hundred and four millions, take nine hundred 
and nine millions and forty-five. 

17. From eighteen hundred and four millions eleven hundred and three 
thousand (7), take nineteen millions nine hundred and nine thousand and 
nineteen. 



8 EXPLANATORY ARITHMETIO. 

Exercises on Subtraction. 

15. 9 greater no. or minuend 9 
5 less „ „ Bubtrahend 5 

4 difference „ remainder 4 
The following results are to be noticed — 

Qt) min** — subtr** = rem' 9 — 5 = 4 
(6) mind _ j-em' = subtr^ 9 — 4 = 5 
(c) subtr* + rem' = min^ 5 + 4 = 9 

Ex.vn. 

1. The subtrahend is 159, the remainder 18 ; find the minuend (c). 

2. The greater of two numbers is 3179, the difference between them is 
78 ; find the less (6). 

3. The less of two numbers is 183, their difference is 18; find the 
greater (c). 

4. 3126 is the difference between two numbers, of which 8937 is the 
greater ; find the less (6). 

5. The remainder is 140, and the subtrahend 259; find the minuend (c). 

6. Of two numbers the greater is 354 more than the other, which is 
176 ; find their difference (a). 

MULTIPLICATION. 

16. Multiplication gives the result of the addition of 
several of the same number, thus 8 and 8 and 8 and 8 added 
together make 32, and this result is entered in the Multi- 
plication Table as " 4 times 8 are 32," and since 4 and 4 
and 4 and 4 and 4 and 4 and 4 and 4 make 32 (in multi- 
plication table " 8 times 4 are 32 ") we note that 4 times 
8 and 8 times 4 give the same result. 

17. The Multiplication Table gives the result of the 
addition of the same number taken two together, three 
together, four together, &c., up to twelve together. 

2 Twice 2 = 4 

2 2 Three times 2 = 6 

2 2 2 Four times 2 = 8 

2 2 2 2 Five times 2 = 10 

2 2 2 2 &c. 

4 6 8 10 
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18. Numbers worked together hy multiplioation are 
called Facton ; the result is called the Prodael. 

19. Multiply 4583 by 3. 

In this, the work most be carried out in portions (8), 
and we muBt couBidor the number as consiating of the 
several parts, 4000 (4 thousands), 600 (5 hundreds), 80 
(8 tens), and 3 units, and in multiplying we have to deal 
separately with units, tens, hundreds, and thousands. 
Should the number obtained in any one group exceed nine, 
as will be the case with the tens and bundieds and 
thousands in this example, like to like mnet be our guide 
both in leanng behind and carrying forward. 

3 timet 3 oniti = 9 a 



thht 



inltJpiicand 
Dnltipliet 



5 hand' = 15 b + 2 h = 17 h = 17 
th 

ithoui" = 12tll + Itll= 13 th - 13 



Ex. Tin. 

1. 345434 X 2 2. 367614 X 3 3. 335746 x 4 

4. 738149 X 5 5. 214878 X 6 S. 336345 X 7 

7. 183173 X 8 8. 573134 X S 9. 935647 X 10 

10. 254368 X 11 11. 643825 X 12 12. 475368 x 13 
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20. When the mnltiplier can be separated into factors, 
each factor being not more than 12, the factors may be 
naed as multipliers, thus — 
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1. 519432 X 16 2. 


594356 
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25 


3. 


734695 X 45 


4. 697128 X 36 5. 


847319 
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697821 X 81 


7. 432157 X 121 8. 


268544 
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876543 X 144 


10. 327456 X 63 11. 


426738 
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485279 X 77 



21. Multiply 47133 by 348. 

In this example, we have to find the result if the number 
47133 be repeated 8 times, 40 times (4 times 10 times), 
and also 300 times (3 times 100 times, or 3 times 10 
times 10 times). 
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471330 = 10 times 
4* 

1885320 = 40 times 
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. 10 




4713300 = 100 times 
3t 




14139900 = 300 times 
t 



22. It is to be observed from the above, in which multi- 
plication by 10 occurs three times, that the figures are 
not altered, hut that their positions are changed by such 
multiplication by 10 ; and it is also to be remarked that 
when the multiplying figure is a number of units, as 8, the 
first figure of the product is units, when the multiplying 



DIVISION. 



11 



figure is tens, as 4 tens, the first figure of any value in the 
product is tenSy when hundreds as 3f hundreds the first figure 
OF ANY VALUE is hundreds ; hence the right place is appor- 
tioned to figures, when the first figure obtained in a pro- 
duct is placed under the multiplying figure. 
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1. 5196432 


X 123 


2. 


525193 X 168 
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478556 X 745 


4. 926193 


X 369 
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235486 X 516 
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7. 568877 


X 708 
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467586 X 670 


9. 


514834 X 509 


10. 434567 


X 789 


11. 


473582 X 2478 


12. 


496532 X 3569 


Ex. XL 












1. 3405006 y 


: 1200 


2. 


4075060 X 370 


3. 


2578690 X 4900 


4. 1235786 x 


: 2079 


6. 


3102057 X 3080 


6. 


1400520 X 760 


7. 1021005 X 


: 1707 


8. 


3004157 X 1760 

DIVISION. 


9. 


4030507 X 870 



23. Division enables us to find how often one number 
occurs or is contained in another number. 

The result could be obtained by repeated subtraction, 
but in most cases the work would be exceedingly long and 
tedious. 

24. The Multiplication Table, in giving the result when 
the same number is repeated a certain number of times, 
tells how often a certain number must be repeated to 
make up a particular number, thus, if 8 repeated 7 times 
makes 56, 8 is contained in 56 7 times, and if 7 times 8 are 
56, then 7 is contained in 66 8 times ; hence the Multipli- 
cation Table is available also for division. 
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25. When a whole thing or integer is divided into 
a number of eqnal parts, the name of such parts is taken 
from the number of them ; thns, in division into 4 equal 
parts, each part is caUed <me-f(mrtk^ written i ; into 5 equal 
parts, each part is called ane-fiftk^ written ^; and any 
other number of such parts would be written thus, three- 
fourths f , four-fifths J. 

i i i i i I t t i 

III I I i i 

26. Since the number 24 taken as8+B + Bisin that 
case divided into three equal parts, each part is one-third, 
that is, 8 is ^ of 24, and hence the result obtained by divi- 
sion is two-fold. 

3)_24 11)55^ 

8 5 

(a) 8=110. of times 3 occurs in 24 (a) 5=no. of times 11 ocean in 55. 

(6) 8 = one-third of 24. (b) 5=^ of 55. 

27. Divide 7693 by 3. 



th h t n 

7 6 9 3 th h 


t 


XL 


16 19 13 3)7 6 


9 


3 


3)6+1 15+1 18+1 12+1 2 5 
2 5 6 4. .. .1 u. ondiTided. th h 


6 
t 


4 
11-1 



From the Multiplication Table we know that 
6 9 12 16 18 21 24 27 30 33 36 are the numbers in which 
3 occurs an exact number of times, and these will be 
our guiding numbers. 

Commencing with the 7 thousands, guided by the 
numbers above, we deal with them in the two separate 
parts 6 thousands and 1 thousand. 

>Jext, the 1 thousand (10 hundreds) [14*] associated 
with the next figure 6 hundreds, gives 16 hundreds, in 
this case guided by the Multiplication Table, we break 
up the number into 15 hundreds and 1 hundred. 
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The 1 hundred (10 tenB) [14*] associated with the next 
figure 9 tens, makes up 19 tens, to be dealt with as 18 
tens and 1 ten. 

The 1 ten (10 units) [14*] with 3 units makes 13 
units, i.e. 12 units and 1 unit; hence the result becomes 
the third of 6 thousands = 2 thousands, 
15 hundreds = 5 hundreds, 
18 tens . = 6 tens, 
„ 12 units = 4 units, 

and 1 unit remains untaken. 

28. Divide 9786932 by 4. 
The numbers formed by the repetition of 4; that is, 
8 12 16 20 24 28 32 36 40 44 48 are the guiding numbers. 



>» 



»> 



m h t th h in 

9 7 8 6 9 3 2 

17 18 26 29 13 12 
4) 8+1 16+1 16+2 24+2 284-1 124-1 
2 4 4 6 7 3 3 



m h t th h t n 
4) 9786932 

2 4 4 6 7 3 3 

m h t th t h n 



1. 615234 -+.2 2. 

4. 576493 -i- 5 o. 

7. 428625 -*- 8 8. 

10. 497865 + 12 11. 



519317 -i- 3 3. 

394254 -4-6 6. 

397609 -*- 9 9. 

465387 -4- 7 12. 



823546 -4- 4 
543756 •*- 7 
248378 -+.11 
142896 -4- 9 



29. Factors are worked together by Multiplication, and 
are taken by Division out of numbers in which they 



occur. 



4 X 3 X 5 = 60 
factor 5)60 
factor 3 )12 
factor 4 



* The (me divisor equal to two or more 
divisors is found by multiplication. 

63|7L 
19) 



Ex. XHL 

1. Work together and then take apart the factors, 2, 3, 5, 8 ; 4, 7, 4 ; 
12, 12, 12 ; 3, 9, 8, 7 ; 2, 3, 4, 5, 6 ; 8, 2, 11, 10. 

2. Resolve into factors, 75, 432, 605, 1728, 270, 288, 105, 343, 640, 
1760. 

3. Express in factors, 176, 1000, 175, 112, 550. 



14 EXFLANATOBY A&ITHMETIO. 

30- When the divisor is made up of two or more fsEbctors, 
each being not greater than 12, it is often convenient to 
divide by the factors. 

Divide 3720 by 15, that is, find -j^^th of the given 
number ; also hovir often 15 occurs in it. 265, 26a. 



W 



15 



0) 
15 



5) 3720 = 15 times the no. sought 
3) 744 = 3 times „ „ since | of 15 times is 3 times. 

248 = (1 time „ „ „|of3Misl titae. 

I being ^ of 15 times 

5) 3720 Now 15, being 5 three 

3) 744 = no. of times 5 occurs times over, occurs Jrd of 

248 = J of „ „ „ the no. of times.5 occurs. 

(c) Divide 2148968 by 21 3 X 7. 



21 



3 ) 2148968 
7)716322-2 

\ 

102331—5 



17 



the first line contains the No. of units in the number given for division. 
„ second „ „ threes „ „ n 

hence the remainders are 2 units and 5 threes = 17. 

(d) Divide 4162999 by 112 4 x 7 X 4. 

4) 4162999^^ 1st line contains number of units. 

112 



7)1040749.3 2nd „ „ „ fours. 



4)148678-3 3rd „ „ „ twenty-eights. 



37169-2 

hence the remainders are 3 units + 3 fours + 2 twenty-eights = 
S + 12 + 56 = 71. 

31. Form which will give the sum of any number of 
remainders. 

1st rem. = 

[2nd rem. X 1st div. = 

3rd rsm. x 2nd div. x 1st div. = 

4th rem. X 3rd div. X 2nd div. X 1st div. = 

&c. 
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32. Divide 47896 by 34. 

One method of Proof. Rern!^ + subtrahends = dividend. 
tof 
thth h t n th h t u Proof 

3 4)47896 (1408 3.)4. ...(1408 )47896( 



3 4 3 4.. "34 

« • • 

136 



— _ 56 3 2 13. 

iij»n. 4224 



13 6 24 



t. ^ 2 I 9. 

--^,47896 ... 272 

2 9 6 u. -r- 

2 7 2 " 24 rem. 

47896 divd. 

2 4 rem'. 

Since 34 is not contained in 4 tons of thousands, we 
must begin with 47 thousands (8), and it is to be observed 
that not more than 1 thousand is contained 34 times in 
47 thousands ; 1 thousand is then entered in the result as 
occurring 34 times in 34 thousands. 

Having thus far dealt only with 34 thousands out of the 
given number, we have 13 thousands yet untouched; 
associating these 13 thoiisands (130 hundreds) [14*] 
with the next part of the given number — 8 hundreds — ^we 
get 138 hundreds, and it will be found that 4 hundreds 
occurring 34 times, make up 136 hundreds. 

Subtracting we have 2 hundreds (20 tens) [14*] and these 

with the next figure 9 tens, make up 29 tens ; but as not 
even 1 ten occurs 34 times in 29 tens, we change to units, 
290 units, and these with the last figure 6 units make up 
296 units, in which 8 units occurring 34 times make 272 
units, and there remain 24 units over. 

To find what number of thousands, hundreds, tens, and units repeated 
34 times, will be likely to bring the result nearly up to 47 thousands, 
138 hundreds, 29 tens, and 296 units respectively, it will be found 
sufficient to take only the highest figures of the divisor 84, and of the 
several dividends 47 188 29 296, and find (middle form) what number 
repeated 3 times will almost make up 4 13 2 29, the results being 1, 4, 0, 9 ; 
the first three are correct ; the last one 9 will be found too high, but will 
serve as a guide to the right number 8. 
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t of 
th 

65)3987168(61341 
390 

87 thousands 
65 

221 hundreds 
195 

266 tens 
260 



Divide 3987168 by 65. 

6.) 39 (61341 

• • • 

~~8. 

• • 

22". 

• • • 

~26. 



Proof. 

)3987168( 
390 

• • 

65 

• • • 

195 



260 



6. 



68 units^ 
65 



65 
3 rem. 



t of 
th h t 
Result = 61341 
th u 



3987168 



In the example above, it has to be considered what num- 
bers, 6 times repeated, will almost make np 39 8 22 26 6, 
and will indicate the 65th part of 398 tens of thousands 

87 thousands 



>» 



»> 



»» 



»j 



»» 



9» 



» 



»» 



221 hundreds 
266 tens 
68 units. 



Ez. ZrV. (using factors). 

1. 2367546 -4- 18 2. 

4. 6589438 -f- 84 5. 

7. 3456780 -+• 96 8. 

10. 4887965 -+• 70 11. 



2739456 -i- 32 
5061987 -i- 88 
3355748 -+• 132 
2413256 -*. 42 



1. 47351628 -i- 112 
4. 54987632 -i- 144 
7. 24153129 -5- 1728 



2. 55678932 -i- 1728 
5. 87695886 -+• 112 
8. 21003125 -4- 147 



3. 7825870 -+• 63 

6. 42385716 -i- 24 

9. 2489788 -+• 45 

12. 2184163 4- 35 

3. 4238965 -M12 

6. 7643897 ^ 1728 

9. 10051362 ^ 125 



Ex. XV. 

1. 
3. 
5. 
7. 
9. 
11. 



47569873 -i- 23 2. 

35486974 -*- 37 4. 

31068405 -+. 57 6. 

45887986 -$- 376 8. 

48878658 4- 633 10. 

217896584378 -i- 879 12. 



34278965 4- 43 
28975627 -4- 46 
87986753 -i- 237 
98996548 -$- 487 
51200807 -i- 738 
135897688753 -«- 789. 



DIVISION. 17 

qq JExerciaes on Multiplication and Division, 

9 Multiplicand (a) multd.xmultr. =prod. 9x4=36 
j4 Multiplier (h) prod, -r-multr. =miiltd. 36-^-4= 9 
36 Product (c) prod. -r-multd.=multr. 36-4-9= 4 

£z. XVI. (A). 

1. The product is 1728, and the multiplier 12, find the multiplicand (6). 

2. The product is 1563156, and the multiplicand 37218, find the 
multiplier (c). 

3. The multiplier is 692, and the product 2399164, find the multi- 
plicand (6) ? 

4. The multiplier is 73, and the multiplicand four times that number, 
find the product (a). 

5. The product is 20736, and the multiplier 36, what is the multi- 
plicand (6) ? 

6. The product is 47872, and the multiplicand 1408, find the multi- 
plier (c). 

Exercises on Division, 
34. Firstly, in examples in which no remainder occurs. 

div' divid* quot*. 

1 2)1 3 2(1 1 (a) divid* -i- div* =quot* 132-5-12= 11. 

13 2 (6) divid*-i-quot» = div' 132 -*- 11 = 12. 

(c) div' X quot« = divid* 12 X 11 = 132. 

that is, of the three, Divisor, Dividend, Quotient, any two 
being known, the third can be found. 

Secondly, in examples in which a remainder occurs/ as 

div' divid** quot*. The dividend less the remainder (135-3 = 132) 
1 2) 1 3 5 (1 1 will giye a dividend that contains the divisor an 
13 2 exact number of times, and then 

(a) as above. 

3 rem. (6) as above. 

but(c) div'Xquot«+rem'=divid* 12x11-1-3 = 135. 
Ex. XVL (B). 

1. The dividend is 1728, and the quotient 12, find the divisor (6). 

2. The divisor is 42, the quotient 9036, find the dividend (c). 

3. The quotient is 1793, and the divisor 54, find the dividend (c). 

4. The dividend is 100000, and the quotient 250, find the divisor (6). 

5. The divisor is 42, the quotient 9036, and the remainder 31, find the 
dividend (second case c). 

6. The quotient is 3472, the divisor 24, and the remainder 1, find the 
dividend (second case c). 
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Miscellaneous Questions (I.-XVI.). 

1. Express in words, 398476. 4. 

2. Express in words, 40007. 4. 

3. Express in figures, one hundred and siztj-six thousand two hundred 
and eighty-four. 6. 

4. Express in figures, ten thousand and forty-nine. 6. 

5. Add together, 176134, 54873, 49 and 1527. 10. 

6. From 1247853 take 751287. 13, 14. 

7. Multiply 8357162 by 49. 20. 

8. Multiply 8357162 by 49, using factors. 20. 

9. Divide 123471652 by 28 32. 

10. Divide 123471652 by 28, using factors. 30c. 

11. Express in words, 218513127. 4. 

12. Express in words, 50050500. 4. 

13. Express in figures, six millions six hundred and seventy-two thousand 
five hundred and eighty-four. 6. 

14. Express in figures, three millions four thousand and four. 6. 

15. Add together 81354, 2715, 478, 96 and 9. 10. 

16. From 123456 take 98765. 14. 

17. Multiply 421387 by 144. 21. 

18. Multiply 421387 by 144, using three factors. 29, 20. 

19. Divide 235127 by 1728. 32. 

20. Divide 235127 by 1728, using factprs. 29, SOd. 

21. Express in words, 123456789. 4. 

22. Express in wordu, 20001001. 4. 

23. Express in figures, one million and twelve thousands. 6. 

24. Add together 71846, 1527139, 42865, 2398, 398, 87 and 1. 10. 

25. Divide 172158 by 16, using factors. 29, 30. 

26. Divide 2396137 by 28, using factors. 29, 30. 

27. Divide 1488175 by 27, using factors. 29, 30. 

28. Divide 14812756 by 144, using factors. 29, 30. 

29. Divide 31268475 by 121, using factors. 29, 30. 

30. Divide 3127864 by 21, using factore. 29, 30. 

31. Express in words, 15176213512116. 4. 

32. Express in words, 1001100010100. 4. 

33. Express in figures, five hundred and two thousand and eighty-four 
millions six thousand three hundred and nine. 6. 

34. Express in figures, twelve hundred and twelve thousand twelve 
hundred and twelve. 6. 

35. Add together 176134, 2105738, 463, 2177 and 49, and give the 
sum in words. 10, 4. 

36. From one million take eight thousand three hundred aialseTeiity- 
two, and express the remainder in words. 6, 14, 4. 
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37. Multiply 17853462 by 9, and divide the product by 7. 19, 27. 

38. Divide 413286593 by 1728, using factors. 29, SOd. 

39. Divide 31456289 by 20. 29, 30. 

40. Divide 413286593 by 87984. 32. 

41. The greater of two numbers is 4783, and their difference is 500, 
find the less. 156. 

42. The less of two numbers is 2138, and their difference is 199, find the 
greater. 15c. 

43. The subtrahend is 2718, and the remainder 49, find the minuend. 
15c. 

44. The minuend is 497, and the remainder 149, find the subtrahend. 
156. 

45. The product is 173367270, and the multiplier 234915, find the 
multiplicand. 336. 

46. The product is 918588, and the multiplicand 76549, find the 
multiplier. 33c. 

47. The divisor is 7152, and the quotient 1386, find the dividend. 34c. 

48. The dividend is 47872, and the quotient 1408, find the divisor. 346. 

49. ^The quotient is 182, the remainder 3653, and the divisor 3900, find 
the dividend. 34c, second case. 

50. The dividend is 713417, the remainder 3617, and the quotient 182, 
find the divisor. 346, second case. 

REDUCTION. 

35. Numbers, conBidered without reference to any par- 
ticular thing, are called abstract numbers, as 17, 18. 

36. Concrete numbers are those used in connection with 
particular things, as 17 shillings, 15 tons. 

37. Eeduction is the name given to the method of find- 
ing an equivalent number of things — greater or less ; as the 
number of pounds of equal value to 100 shillings ; or the 
number of ounces of equal weight to 14 cwt. ; or the 
number of inches of equal length to 4 miles. 

Table of Money. 

4 farthings (/) = 1 penny (d) 1 florin = 2 shillings. 

12 pence = 1 shilling (s) 1 crown =5 „ 

20 shillings = 1 pound £ or sovereign 1 guinea =21 „ 
h h i) express one, two, and three farthings. 
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38. The table of money— as tables of weight, length, 
surface, &o. — ^indicates bj inspection, how equivalent 
numbers can be obtained, for example : 4 farthings = 
1 penny, i.e. the number (4) of &rthings is four times the 
number (1) of pence ; hence, multiply any number of pence 
by four to get a number four times as great, and that will 
be the number of farthings ; also, since the iitfiii6er (1) of 
pence is one- fourth of the number (4) of farthings, divide 
any number of farthings by four to get one fourth of that 
number, as the equivalent number of pence, hence 



No. of far*. 4 times No. of d. 
No. of d. 12 ^ M '• 

No. of t. 20 ,, M £• 



n 



No. of dL } of No. of fiir*. 
No. of «. -J^ of „ cL 
No. of £ jf of „ 8. 



n 



N.B. — ^Pupils should be exercised in reading off the 
Tables according to the foregoing method. 



4) No. of farthings. 

12 ) No. of d. being J No. of farthings. 
2 0) No. of a. 
No. of £. 



No. 



of £ 
20 






d. 



99 



No. of t. being 20 times 
12 No. of £. 



No. of d, being 12 times 
£ 8. d. No. of s.- 

Reduce 18 4 8f to farthings. 
20 



364 
12 

4376 

4 

17507 



4s. are here added. 



Sd, 



3 far. 
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»> 



>? 



91 



Ex. XYU. Reduce 



1. £418 to farthings ; 158327 farthings to pounds. 

2. £763 to pence ; 81754 pence to pounds. 

3. £18 17s. to pence ; £16 4s. 8Jcf. to farthings. 

4. £27 16s. lO^cf. to halfpence ; 418 shillings to halfpence. 

5. £48 10s. 6cf. to sixpences; 236 crowns to shillings and pence. 
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6. 128573 half crowns to halfpence ; 218456 halfpence to guineas. 

7. 2345678 farthings to florins ; 2345678 halfpence to half crowns. 

8. 1516829 farthings to guineas ; 4782365 gain, to shil. and pounds. 

9. 482765 crowns to farthings ; 121748 farthings to crowns. 

39. Avoirdupois Weight (used for Common Goods). 

16 drs. = l oz. 16 oz. = l lb. 28 lb. = l qr. 4 qr8. = l cwt. 20 cwt. = l ton. 
also 14 lbs. = 1 stone. 2 stones = 1 qr. 112 lbs. = 1 cwt. 

Zz. XVin. Reduce 

1. 17 cwt. to lbs. ; 117 cwt. to ounces. 

2. 18 lbs. to drs. ; 108990 drams to cwt. 

3. 2 cwt. 1 qr. 7 Iba. to oz ; 4 tons 14 cwt. 2 qrs. to lbs. 

4. 4765329 oz. to tons; 15 cwt. 1 qr. lbs. 3 oz. to drs. 

5. 12345678 drs. to qrs. ; 227653 qrs. to tons. 

6. 3 tons 3 cwt. 1 qr. 9 lbs. to oz. ; 14 tons 3 cwt. 3 qrs. 15 lbs. to drs. 

7. 11011011 oz. to cwt. ; 12401015 drs. to tons. 

8. 147 cwt. 1 qr. 27 lbs. to oz. ; 34 cwt. 2 qrs. 18 lbs. 15 oz. to drs. 

9. 12345678 oz. to cwt. ; 14 tons 1 cwt. 2 qrs. 17 lbs. to lbs. 

40. The following may be noted : 1 qr. = 28 lbs. ; 
2 qrs. = 56 lbs. ; 3 qrs. = 84 lbs. ; 1 cwt. = 112 lbs. ; i.e. 
(100 lbs. + 12 lbs.), and the number of pounds may be 
found thus — 



58 cwt. 2 qrs. 17 lbs. = 5800 100 x 58 

696 12x58 

56 = 2 qrs. 
17 



6569 lbs. 

. Reduce 

1. 7 cwt. 2 qrs. 15 lbs. to lbs. 

3. 9 cwt. 1 qr. 18 lbs. ,, 

5. 17 cwt. 1 qr. 13 lbs. „ 

7. 115 cwt. 2 qrs. 7 lbs. „ 



4 cwt. 3 qrs. 16 lbs. = 400 100 x 4 

48 12x4 
84 = 3 qrs. 
16 

548 lbs. 



2. 8 cwt. 3 qrs. 5 lbs. to lbs. 
4. 6 cwt. 2 qrs. 19 lbs. „ 
6. 18 cwt. 1 qr. 15 lbs. „ 
8. 27 cwt. 3 qrs. 9 lbs. „ 



41. Troy Weight (Gold, Silver, Jewellery). 

24 grs. = 1 dwt. 20 dwts. = 1 oz. 12 oz. = 1 lb. 
Ex. XX. Reduce 

1. 7 oz. 14 dwts. 21 grs. to grs. ; 3 lbs. 4 oz. 7 grs. to grs. 

2. 1461325 grs. to lbs. ; 4781356 dwts. to oz. 

3. 4 oz. 6 grs. to grs. ; 51632786 grs. to lbs. 

4. 1235168 grs. to oz. ; 1217651 dwts. to lbs. 
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42. Apothecaries' Weight (Medical Prescriptions). 

20 grains = 1 scruple. 3 scr. = 1 dram, 8 drs. =r 1 oz. 12 oz. = 1 lb. 



!. Reduce 

1. 12 lbs. 1 oz. 2 scr. to grs.; 47138546 grs. to lbs. Apoth. 

2. 13526184 grs. to lbs. ; 3 lbs. 1 scr. 1 gr. to grs. 

3. 4 oz. 2 scr. 18 grs. to grs. ; 1421685 scr. to lbs. 

43. Length (Measure of a line). 

12 m. = l foot. 3 ft. = l yd. SJ yds. i.e. 11 half yds. =1 pole.40po.=l fur. 
8 fur. = l mile. 3 miles =1 league. 220 yd8.=l fur. 1760 yds.=l mile. 
Reduce 3 m. 2 fur. 9 po. 3 yds. 1 ft. 6 in. to inches. 

1 t • 

26 fur. 2 fur. added. 

40 



1409 po. 9 po. fy 

11 



2) 11545 half yds. 6 half yds. (3 yds.) added. 
5772 yds. 1 half yd. = 1 ft. 6 in. 
3 t * 

17318 ft. 1 ft. + 1 ft. added.t 

12 



207828 in. 6 in. + 6 in. „ ♦ 

In 47125683 inches, how many miles? 

12 )47125683 in. 

3 ; 3927140 ft. 3 in. 

1309046 yds. 2 ft. 
2 



11) 2618092 half yds. 
40 ) 238008 po. 4 half yards = 2 yds. 
8) 5950 fur. 8 po. 

743 m. 6 fur. 8 po. 2 yds. 2 ft. 3 in. 

Ex. XXII. Reduce 

1. 4 m. 1 f. 5 p. 1 yd. 2 ft. 7 in. to inches ; 51846379 in. to miles. 

2. 4 fur. 8 p. 4 yds. 3 ft. to inches ; 248763 yds. to poles. 

3. 15 p. 1 yd. 1 ft. 7 in. to feet ; 5132456 in. to poles. 

4. 2 leag. 4 m. 4 fur. 1 ft. to inches ; 1718654 yds. to miles. 

5. 2 m. 500 yds. 3 in. to inches ; 5 fur. 181 yds. 2 ft. to feet. 
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6. 10000000 in. to miles ; 3 leag. 2 m. 1 fur. to yards. • 

7. 171 miles to inches; 24716395 ft. to leagues. 

8. 1 1 m. 1 fur. to feet ; 8 p. 2 yds. 2 ft. 2 in. to feet. 

44. Surface (Measurement of Surface by squares). 

144 sq. in. = l sq. ft. 9 sq. ft. = l sq. yrd. 121 quar. yds. (30| sq. yds.) 
= 1 sq. pole or perch. 40 per. = l rood. 4 r. = l acre. 640 ac. = l sq.m. 
4840 sq. yds. = I acre. 

Reduce la. I r. 3 per. 17 sq. yds. 2 sq. ft. 8 sq. in. to sq. inches. 
4 t * 



5r. 
40 

203 per. 
121 



I rood added. 



3 per. added. 



203 
406 
2j3 

68 qr. yds. i.e. 17 yds. added. 



4) 24631 qr. yds. 



4) 9 ft. in. = 
2 ft. 36in.= 
3 



1 sq. yd. 
i sq. yd. 



6157 yds. 3 qr. yrds = 6 ft. 108 in. = f sq. yd. 

9 t * 



55421 
144 

221684 
221684 
55421 

8 
108 



2 ft. + 6 ft. added.t 



8 in. + 108 in. added.*^ 



7980740 sq. inches. 

Reduce 142758 sq. yds. to perches. 



121 



11) 571032 qr. yds. 

23 qr. yds. = SJ yds. = 5 yds. 6 ft. 
108 in. as above. 



11) 51911 - i 



4719 - 2 



1. 
2. 
3. 
4. 



XXni. Reduce 

2 a. 2 r. 4 per. 19 sq. yds. 2 sq. ft. 5 sq. in. to sq. inches. 
17 a. 3 r. 15 per. 21 sq. yds. 5 sq. ft. 7 sq. in. to sq. inches. 
4 a. 3 r. 18 p. 21} sq. yds. 2 sq. ft. 41 sq. in. to sq. inches. 
In 41627853 sq. yds. how many perches ? 
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5. In 2186327 sq. yds. how many acres ? 

6. In 121753684 sq. in. how many perches ? 

7. In 41250713 sq. ft. how many roods? 

8. In 3 a. 1 r. 35 per. 18^ yds. 1 sq. ft. 17 sq. in. how many inches. 

45. Solidity (Measurement of solid bodies by cubes), 

1728 cuh. in. = 1 cub. ft. 27 cub. ft. = 1 cub. yd. 

Ex. XXIV. Reduce 

1. 15 cub. yds. to feet ; 17 cub. yds. 25 cub. ft. to inches. 

2. 18796532 cub. in. to yds. ; 12 cub. ft. 1727 cub. in. to inches. 

3. 14 cub. yds. 26 cub. ft. 1000 c. in. to in. ; 10101010 cub. in. to yds. 

4. 23456789 cub. in. to feet ; 5 cub. yds. 5 ft. 15 in. to inches. 

46. Capacity (Measurement of Liquids and Dry Goods). 

4 gills = 1 pint. 2 pints = 1 quart. 4 quarts = 1 gallon. 2 galls. = 1 peck. 

4 pecks = 1 bushel. 8 bush. = 1 quarter. 3 bush. = 1 sack. 

36 galls. = 1 barrel (beer). 54 galls. = 1 hogshead (beer). 63 galls. = 

1 hhd. (wine). 2 hhd. = 1 pipe (wine). 

Ex. XXV. Reduce 

1. 317 galls, to pints ; 171483 pts. to gallons. 

2. 14 galls. 1 qt. to gills j 19 qrs. to gallons. 

3. 183476 pts. to gallons ; 1512784 gills to gallons. 

4. 2 qrs. 7 b. 5 pks. to gallons ; 8 loads to gallons. 

47. Time. 

60 sec. = 1 minute. 00 min. = 1 hour. 24 hrs. = 1 day. 7 dys. = 1 week. 
4 wks. = 1 mnth. (lunar). 52 wks. = 1 yr. 365 dys. = 1 yr. 366 dys. = 1 leap yr. 

Ex. XXVL Reduce 

1. 37 yrs. to days ; 4 yrs. 259 days to hours. 

2. 14271586 min. to days ; 46513278 sees, to weeks. 

3. 7 d. 13 h. 7 m. 8 sees, to seconds ; 10000000 sees, to days. 

4. 12178564 hrs. to years ; 1 yr. 15 dys. 4 hrs. to seconds. 

48. In Reduction, direct changes that can be made (by 
Multiplication and Division), are shown by. the several 
statements in the Tables of Money, Weight, Length, Ac. 
(38), but it is not always possible at once to find an 
equivalent number of some other denomination, and the 
result has then to be obtained through an Intermediate 
Denomination ; thus, to find the number of guineas equal to 
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£87 38., it will be necessary first to find the number of 
shillings, and from that result, the number of guineas. 

. guineas. 
Reduce £87 3s, to guineas. 



20 




shillings (/. i>.) 



3 ) 1743 8. 
(29) 21 7 )581 

83 guineas. 

Ex. ZZVII. Reduce 

1. 427 guin. to pounds, /. D, shillings; £279 to half guin., /. i>. sixp. 

2. 235 half crs. to guin., /. J9. sixpences ; 760 half guin. to half era., 
/. D, sixpences, 

3« 251 crs. to half guin., /. D, sixpences ; 273 guin. to crs., /. D, shiU, 
4t, 185734 . fourpenny pieces to crs., /. 2). shillings; 2500 half crs. to 
iourpenny pieces. /. JD. pence, 
5; £18 17s; 6d, to crs., /. D, shillings; £27 6s. 4d. to sixp., /. D, pence. 

6. 3128 half guin. to fourpenny pieces, /. D, pence ; £1001 to seven 
shilling pieces, I, D, shillings, 

7. 219 ells to yds., /. D, qrs, ; 500 fathoms to yds.., /. D, feet. 

1 Ih. Av. = 7000 grs. Troy. 1 Ih. Troy = 5760 grs. Troy. 

1. Reduce 1 cwt. 4 lbs. Av. to lbs. Troy, /. D, grs. Troy ; 15 lbs. Av. 
to lbs. Troy. /. D, grs, Troy, 

2. 114 lbs. Troy to lbs. Av., /. D, grs, Troy ; 30 lbs. Troy to Iba. A v.. 
/. D, grs, Troy* 

COMPOUND ADDITION, i.e. Addition of 

Concrete Numbers. 

49. Add like to like, as farthings to farthings, penoe to 
pence, cwt. to cwt., and whenever a change (Keduction) 
can be made to the next higher denomination, it must be 
made, and '' like to like " must guide both in leaving behind 



38. 



and carrying forward. 








£ s, d. 


No. of s, ■= 1^5 No. of d. 


14 5 8 


12) 40cr. 


8 7 11 


3s. 4</. 


4 13 7 


No. of£ = ^5 No. of s. 


5 15 6 




10) 57s. 


2 14 8 


20 


2)5-7 
2-1 


17 



38. 



35 17 4 dividing by 10 is shortly written thus 2,0) 5,7 leaving 
as in the form above, in which the division is given 
fully, 5 to be divided by 2. 
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Bz. XXVIIL 
















- 


£ 5. 


d. 


£ 


8. 


d. 




£ 


8. 


d. 


£ ^ d. 


1. 4 14 


8 


2. 18 


15 


8 




3. 46 


5 


8i 


4. 28 18 7i 


1 11 


9 


23 


17 


10 




23 


7 


6i 


35 16 2i 


3 13 


4 


91 


11 


11 




29 


15 


n 


49 18 6i 


2 5 


7 


28 


16 


6 




37 
7. 18 


12 
18 


9i 
6 


18 4 5i 


5. 17 15 


6i 


6. 12 


14 


8i 


8. 77 14 6i 


36 8 


9 


33 


11 


If 




17 


16 


8i 


35 5 10 


17 10 


8 


13 


14 


3i 




90 


8 


9 


21 18 8 


43 15 


4i 
9i 


25 


4 







12 
11. 25 


15 
15 


6i 
7i 


54 13 7i 


9. 14 6 


10. 63 


17 


7i 


12. 17 19 5J 


21 11 


8J 


41 


7 


H 




15 


14 


H 


14 5 8} 


13 18 


5i 


35 


13 


H 




11 


11 





45 17 6i 


24 5 


. drs. 


14 14 8^ 
qra. lbs. oz. 




29 17 6i 
cwt qr8.1b8. 


3 11 9. 


lbs. oz 


qra. Iba. ok, 


13. 3 4 


15 


14. 3 27 


14 




15. U 


1 2 25 


16. 13 27 8 


13 1 


8 


] 


L 12 


1 13 




17 


1 


19 


5 18 7 


32 13 


15 


12 


1 13 




15 


\ 3 


18 


25 17 5 


3 14 


7 


3 11 


15 


1" 


S 


1 2 


25 


36 9 15 


qra. 


lbs. oz. 


dra. 




cwt. ( 


Libs. oz. 




tons cwt. qn^ lbs. oi. 


17. 2 


14 13 


12 


18. 


27 


3 14 14 


19. 2 


15 1 9 3 


3 


6 10 


7 




32 


1 


12 13 




2 


3 15 9 


1 


27 12 


5 




29 





14 13 




13 


19 2 25 8 


2 


18 14 


14 




33 


1 


13 4 




22 


17 2 13 6 



oz. dwts. gra. lbs. oz. dwts. oz. dwts. grs. lbs. oz. dwts. 

20. 9 13 23 21. 22 7 15 22. 7 16 21 23. 25 8 13 

4 18 19 8 8 19 11 5 13 36 4 16 

6 6 15 36 4 4 4 15 20 52 10 9 

8 17 3 14 9 13 11 18 6 44 11 7 



lbs. oz. dwts. gra. lbs. oz. dwts. gra. lbs. oz. dwts. .grs. 

24. 12 4 12 16 25. 35 2 5 13 26. 28 1 16 23 

24 8 18 12 27 8 13 21 5 9 1 23 

46 9 17 19 41 9 18 11 17 11 8 13 

31 4 11 17 2 3 13 21 23 6 9 15 



dra. sc.gre. oz. dn. sc. dra. sc. gra. oz. dra. sc 

27. 4 2 15 28. 15 7 2 29. 7 1 18 30. 12 6 2 

71 13 432 41 19 10 52 

3 2 17 10 5 1 11 2 12 5 2 1 

6 11 9 4 1 9 1 14 11 6 2 



COMPOUND ADDITION. 27 

yds. ft in. fur. po. yds. m. fur. yds. lea. m. fur. 

31. 13 1 11 32. 6 30 3J 33. 4 7 123 34. 4 5 

23 2 9 3 19 2^ 2 4 131 8 17 

9 2 8 29 4 8 6 213 10 7 

14 15 4345 35 27 927 



for. p. yds. p. yds. ft. yds. ft. iu. p. yds. in. 

35. 4 34 3} 36. 28 ^ 1 37. 4 1 11 38. 7 3^ 11 

6 22 4^ 36 4^2 929 91 10 

2 14 2^ 42 3^ 1 5 8 4 2^ 8 

5 27 4 14 42 329 6 1)5 



po. yds. ft. in. m. far. po. yds. m. far. yds. in. 

39. 2 4 1 11 40. 14 2 15 2J 41. 3 7 127 5 

12 3J 2 9 22 5 37 5 6 7 77 6 

9417 37. 1 24 3 87 88 8 

3 3^ 9 43 6 21 1^ 5 2 165 1 



yds. qrs. n. yds. qrs. n. ells qrs. n. ells qrs. n. 

42. 14 3 2 43. 188 3 2 44. 79 3 3 45. 53 2 3 

36 6 3 297 1 67 4 1 24 3 

54 1 1 328 3 3 82 2 3 73 2 2 

47 2 3 169 1 2 89 3 2 24 4 3 



8q.yds.8q.ft.sq.in. r. p. sq. yds. oc. r. p. 

46. 20 8 100 47. 8 33 20J 48. 37 2 14 

13 7 95 7 14 13J 16 1 13 

14 6 43 6 24 3^ 9 2 17 
73 8 31 7 20 5i 8 1 15 ' 

15 8 49 14 3 18J 17 3 29 
4 7 116 15 4 7J 14 1 27 

sq. sq. sq. « r n ^' r n. ^- *^^- 

P- yds. ft. in. *• '• P* yds. '* P* yds, iu. 

49. 3 14 6 47 50. 27 1 14 15J 51. 28 23 13J 131 

2 20J 8 3 9 2 15 27J 21 25 8 27 

5 13J 4 49 11 3 27 4J 18 7 20J 102 

6 2J 7 51 15 1 10 11 4 3 28J 46 
8 29J 4 17 24 35 2} 13 8 9J 72 
2 9 14 13 3 21 7 15 2 8J 12 



c yds. c. ft. c. in. c. yds. c. ft. c. in. galls, qts. pt. 

52. 131 25 278 53. 128 26 1700 54. 19 2 1 

27 4 49 4 18 215 31 1 

5 18 151 1 3 1507 45 2 1 

14 7 47 13 2 84 73 3 1 

. 23 15 129 117 16 101 14 1 

9 9 19 49 3 27 15 2 1 
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bush. 


pks. galL 


qre. 


b. pks. 


gaU. 


bush. 


pk. galL qt. 


55. 14 


3 1 56. 


14 


3 3 


1 57. 


13 


1 11 


13 


2 1 


32 


4 1 





14 


3 13 


25 


1 1 


14 


5 1 


2 


71 


2 2 


27 


3 


52 


3 3 





54 


3 3 


14 


2 1 


18 


4 2 


3 


17 


2 11 


13 


1 


17 


3 1 


3 


18 


3 1 


d. 


hrs. min. sec. 




yre. dys. 


hrs. min. 




yrs. w. d. hre. 


S8. 4 


14 39 14 


59. 


4 150 


23 17 


60. 


14 8 5 6 


9 


23 7 5 




7 49 


4 6 




7 18 6 15 


18 


5 18 18 




18 5 


20 20 




4 3 4 4 


7 


19 51 15 




4 210 


12 5 




15 2 6 23 


12 


3 8 6 




13 77 


7 7 




8 15 1 1 


9 


2 17 17 




15 51, 


5 15 




17 7 7 7 



COMPOUND SUBTRACTION. 

60. Take like from like, and when necessary, add to the 
upper line an equivalent of 1 of the next higher denomi- 
nation ; then 1 of that next higher denomination must be 
added to the lower line, for the additions to both lines must 
be equal. 



s, 

2U 




12 



tons cwt. qrs. lbs. os. dra. 
'Hi 4 28 IS m 

, 

41^ •!* 




£ 


8, 


d. 




14 


730 


gia 


1 4 


5» 


18» 


10» 


i 


8 


8 


9 


3 



tons cwt. qrs. 


lbs. 


08. dTB. 


3 X, V 


J^ 


yy 


Z''3'^2'^ 


-la'- 


"6-^9 


17 2 


11 


14 15 



£ s, d. £ 8. d. £ s, d, £ 8. d, 

1. 13 11 9 2. 54 13 8i 3. 14 1 6^ 4. 98 14 8 

4 6 5 37 9 7J 13 8 5J 47 5 9 



5. 52 9 6. 31 13 OJ 7. 124 10 8i 8. 125 
47 10 11 17 15 6i 79 13 6} 37 14 6} 



9. 225 13 0} 10. 235 11 0} 11. 317 15 0} 12. 478 
119 15 8i 147 12 8i 293 18 llf 129 16 9J 
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lbs. oz. drs. qrs. lbs. oz. cwt. qr8.1b8. qr8.1l)8. oi. 

13. 26 11 2 14. 12 2 15. 37 8 16. 1 15 1 
13 7 5 4 12 14 12 2 17 I 14 8 



Iba. oz. drs. tons cwt. qrs. cwt. qrs. lbs. cwt. lbs. oz. 

17. 19 2 13 18. 23 1 1 19. 17 1 3 20. 54 2 
14 14 14 14 14 3 13 7 44 6 13 



oz. dwt. grs. oz. dwt. grs. lbs. oz. dwt. oz. dwt. grs. 

21. 12 18 2 22. 23 7 21 23. 13 7 15 24. 11 
8 14 6 18 9 22 6 11 18 2 18 22 



bz.dwt8.gr8. oz.dwt8.gr8. oz.dwt8. grs. oz. dwt8.grs. 

25. 13 4 26. 27 27. 22 2 2 28. 24 2 
1 15 20 11 13 13 12 12 17 13 21 



drs. Bc. grs. oz. drs. pc. lbs. oz. drs. drs. sc. grs. 

29. 6 1 17 30. 12 31. 38 7 1 32. 7 12 
4 18 4 6 2 19 10 2 6 2 15 



yds. ft. in. p. yds. ft. fur. p. yds. m. for. yds. 

33. 14 6 34. 23 2 1 35. 3 27 1 36. 14 7 124 

10 1 11 13 4i 2 1 15 4J 8 7 129 



m. for. p. fUr. p. yds. lea. m. fur. fur. p. yds. 

37. 14 6 38. 4 35 3 39. 27 40. 7 13 2J 
116 19 3 . 36 4} 18 6 35 5 



p. yds. ft. yds. ft. in. yds. qrs. nls. ells qr(>. nls. 

41.25 2 2 42.33 43. 15 2 3 44. 15 1 1 
15 3i 1 16 2 9 13 3 2 11 2 3 



tq. yds. sq. ft sq. in. p. sq. yds. sq. ft. a. p. yds. a. r. p. 

45. 13 2 37 46. 23 14 5 47. 4 3 15 48. 27 1 28 

6 8 120 13 20J 7 2 25 27^ 23 3 37 



sq. sq. sq. 

a. r. p. r. p. sq. yds, p. sq. yds. tq. ft. yds. ft. in. 

49. 43 2 25 90. 3 23 21 51. 12 14J 5 52. 19 2 17 

19 3 38 1 24 28i 8 11 7 8 7 151 



c. yds. c. ft. c. in. c. yds. c ft. c. in. c. yds.c. ft. c. in. c. yds. c. ft. c. in. 

53. 18 15 225 54. 73 1 549 55. 45 14 249 56. 17 13 1 

12 25 1310 7 23 1649 13 19 419 13 25 731 



hrs. m. sec. dys. hrs. m. yrs. dys. hrs. yrs. wks. dys, 
57. 22 38 18 58. 14 17 19 69. 31 121 15 60. 15 35 3 
9' 41 35 6 22 28 19 300 18 .18 47 5 
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COMPOUND MULTIPLICATION. 

61. Multiply each part of the multipKcand, b^mning 
with the lowest denomination and changing (Bednction) 
into the next higher denomination, as opportunity occurs, 
leave behind like with like, and carry on like to like. 





£ s. 


d. 














14 18 


10 


lOd. X 


5 = 50d, = 4«. 2(1. 




38 






5 


18«.X5: 


=90s.+4s.=94s.=£4 14«. 


38. 








£14x5 


=£704-£4=£74. 
















74 14 


2 
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£ 8. 


d. 






£ 8. d. 






1. 


5 8 


3 X 


2 


2. 


27 13 6 


X 3 




3. 


39 13 


7 X 


3 


4. 


25 16 10 


X 2 




5. 


44 1 


7 X 


4 


6. 


73 16 9^ 


X 4 




7. 


99 16 


8 X 


5 


8. 


57 13 2} 


X 5 




9. 


213 13 


6 X 


6 


10. 


145 11 4 


X 6 




11. 


143 6 


7 X 


7 


12. 


161 13 8} 


X 7 




13. 


105 14 


8 X 


8 


14. 


137 18 51 


X 8 




15. 


115 17 


6 X 


9 


16. 


187 19 6} 


X 9 




17. 


214 3 


10 X 


10 


18. 


157, 5 lOf 


X 10 




19. 


115 12 


4X 


11 


20. 


15 17 lU 


X 11 





62. When the multiplier can be broken up into two or 
three factors, each being not more than 12, the factors may 
be used successively as multipliers. 

£ 8. d, ; 

14 1 8J X 135 = 5 X 3 X 9 29» 



70 8 5i = 5 times. 
3 



211 5 3i =15 times. (20). 

9 



1901 7 9} = 135 times. (20). 
EX.XXXL 

£ 8, d, £ 8, d, 

1. 13 15 6} X 16 2. 75 15 7i X 18 

a 18 18 7i X 21 4. 39 16 lOJ X 35 
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£ i, d. 

5. 79 9 9} X 28 

7. 23 3 Sf X 56 

9. 15 15 7i X 121 

11. 44 4 6f X 144 



£ 8, d, 

6. 79 18 7i X 42 

8. 29 11 6i X 88 

10. 87 17 Of X 132 

12. 15 19 9i X 120 



53. With fractional parts other than halves (half-pence) 
and fourths (farthings) the method of working is the 
same. 

54. Table of fractional parts : 2 halves = 1 integer ; 
3 thirds = 1 int. ; 4 fourths = 1 int. ; 5 fifths = 1 int. ; 
6 sixths = 1 int. ; 7 sevenths = 1 int. ; 8 eighths = 1 int., 
&c. (25). 

£ 8, d, £ 8. d. thirds, 

2 3 10§ X 7 otherwise written 2 3 10 2x7 

(25) 3 thirds = 1 int. 

(38) No, of int. pence one-third of No, of thirds of a penny. 



3)14 thirds 

4 int. 2 thirds. 


8 
11 
8 
11 


£ 
2 


8. 

3 


d. thirds. 
10 2 

7 


£ 8, d. 
1. 5 8 6^ X 
3. 8 4 8} X 
5. 7 17 llj X 
7. 13 2 9^ X 


15 


7 

2. 
4. 
6. 
8. 


2 2 i.e. £15 7s. i^i. 

£ 8. d, 
3 3 9J X 9 
2 5 8J X 7 
13 15 10} X 9 
8 2 lOJ^x 12 



55. When the multiplier is a large number, or one not 
ea.8ily resolved (by division) into factors (29), it is usual 
to multiply as in the first case. 



£ 8, d, 

14 18 6i X 367 

367 



5478 12 5J 



3 f. X 367 = 1101 far. = 275 Jd. 

6d. X 367 = 2202d 

275d, added. 



2477c/. = 206s. bd. 
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£ 8. d. 

14 18 6!X367 

367 



5478 12 5} 



ISs. i.e. (10 + 8) X 367 = 3670^ 

2936/ 
206 addedi 



6812«. = £340 12«. 



£14 i.e. (10 + 4) X 367 = 3670^ 

1468/ 
340 added. 



£5478 



66. Otherwise the multiplication might ha-ve been 
worked out according to the following method — 



367 = 



Times Times 


Times 


£ 8, cL 


300 = 100 X 3 = 


10 X 10 X 3 


14 18 6} X 7 


60 = 10 X 6 




10 


7 
367 




10 times X 6 
10 



100 times 
3 

300 times 
60 
7 



ft 



367 times 



Ex. XXXTTT. 



1. 
o. 
5. 

7. 
9. 



£ 
4 



8, 

13 



32 17 

18 12 

4 



d. 

H 
6i 



X 
X 
X 



29 
46 
107 



55 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 



15 11} X 327 
4 8f X 723 



2. 

4. 

6. 

8. 

10. 



£ 8. 

4 14 
55 18 
23 13 
18 18 

8 17 



d, 

6i 

7} 

8} 
9} 



X 
X 
X 
X 
X 



37 
76 
193 
276 

85 



2 qrs. 7 lbs. 15 oz. 15 drs. x 8 
5 tons 14 cwt. 18 lb. 4 oz. X 9 

3 tons 23 cwt. 27 lbs. 4 drs. x 21 
8 tons 15 cwt. 1 qr. 7 lbs. X 36 

8 cwt. 2 qrd. 2 lbs. 2 oz. 2 drs. X 49 
7 tons 1 qr. 2 lbs. 13 drs. X 54 

2 lbs. 5 oz. '14 dwts. 12 grs. x 55 

3 lbs. 7 oz. 8 dwts. 21 grs. x 63 

4 fur. 27 yds. 1 ft. 8 in. x 56 
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20. 7 fur. 15 yds. 1 ft. 2 in. x 87. 

21. 4ac. 3r. 19 p. X 72. 

22. 15 ac. 1 r. 13 p. x 84. 

23. 2 sq. yds. 9 sq. ft. 15 sq. in. X 110. 

24. 8 cub. yds. 13 cub. ft. 27 cub. in. x 50. 

25. 78 galls. 2 qts. 1 pt. X 108. 

26. 17 qrs. 105 d. 12 h. 10 sec. X 144. 

COMPOUND DIVISION. 

57. Divide the highest denomination ; reduce any re- 
mainder that may occur to the next lower denomination, 
add any of the same name and divide again, following out 
the same method until the lowest denomination has been 
reached. If the divisor can be broken up into two or more 
factors (29) each being less than 12, the factors may be 
used as separate and successive divisors. 

£ s. d. 
2 )41 5 10 rem. £1 = 20s. + 5«. = 25s. 
20 12 11 „ Is. = I2d. + lOd, = 22rf. 

£ 8. d. 
3 )17 18 S j rem. £2 = 40s. + 18s. = 58s. 

5 19 6i „ Is. = 12d. + Sd. = 20d. 

2rf. = 8 f. + 1 f. = 9 f. 
£ s. d. £ s. d. 
17) 896 4 8J (52 14 4^g 

oO 



— Since 1 integer = 8 eighths (25) ; 

46 12 integers = 96 eighths; and 12} 

= 97 eighths ; a change of form to 

22 work together the whole pence, 12, 

20 aiid the fraction of another penny, {. 

17)244(14 ^^^ 97 ^.^^^^ ^^^^ divided hy 

8 (to get them back to integers) and 
also hy the divisor 17, will not give 
even 1 as a result ; the division is 



74 
68 



J 2 therefore only expressed. 



17)801(4 J^7^i36)97 kxphesse. ^. (8U). 



\2\d, rem». 
undiyided. 



\i 
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Divide £13 Be. 10\d, by 45 5x9. 

£ 8. d. 
5 ) 13 8 10^ 

2 13 9 llfi, remain'! Id, = 7 sevenths (25). 

undivided / l)fd = 8 „ 

Now divid* 8 sevenths by 7 (to get back to 
integers) and also by the given divisor 5, we 
have 

')! 8 

5) Le. 85) 8 written g^* (816). 

9)2 13 9^ 

5 11 . . . .64<?. remain^ Id. = 35 thirty-fifths (25). 

undivided / M, = 210 „ 

1= 218 



Now divid« 218 thirty-fifths by 35 (to get 
back to integers) and also by the given divi« 
sor 9, we have 

35) 218 218 

9) i.e. 315 ) 218 WRITTEN ^- (816). 

£ 8. d. 
5)13 8 10^ 
9)2 13 



siiiH 



Ex. XXXIV. 












£ 8. 


d. 




1. 


14 14 


3i -*- 2. 




2. 


15 14 


3-4-3. 




3. 


72 15 


8-1-4. 




4. 


71 7 


2J -*- 5. 




5. 


79 10 


3-4-6. 




6. 


30 12 


4i -4- 7. 




7. 


38 14 


0-4-8. 




8. 


97 18 


lOJ -4- 9. 




9. 


13 16 


0} -4- 10. 




10. 


47 18 


10 -4- 11. 




11. 


105 10 


6 -4- 12. 




12. 


276 19 


9 -4- 12. 



COMPOUND DIVISION. 35 

Ez. XXXV. 

1. £17 IBs. lOd -*- 23. 

2. £492 15s. Sd. -*- 146. 

3. £19 14s. 61^. ^ 17. 

4. £115 14s. ll|<f. -*- 19. 

5. £275 18s. llj<?. -*- 29. 

6. £357 18s. lli}d. -*- 59. 

7. 81 c. 1 qr. 16 lbs. 5 oz. -*- 174. 

8. 98 c. 7 lbs. 8 oz. 8f drs. -*- 371. 

9. 15 t. 2 c. 2 qr. 8 lbs. 5} oz. -t- 74. 

10. 1 t. 1 lb. 1 oz. 1t^ drs. -*- 757. 

11. 513 m. 1 fur. 9 p. -*- 119. 

12. 87 m. 3 f. 8 p. -*- 137. 

13. 52 w. 1 d. 14 hrs. 9J m. -*- 82. 

14. 1 y. 355 d. 5 hrs. 48 m. 48 sec. -*- 731. 

15. 300 a. 1 r. 18 p. -t- 193. 

16. 9 m. 2 fur. 20 p. 9 yds. 1 ft. -*- 877. 

17. £218 18s. 11A<^. -*- 999. 

18. £78 18s. 9iJ. -*- 457. 

58. Should the divisor be 10, 100, 1000, &c., it becomes a 
question of the number of tens, hundreds, thousands, &c., 
and the number can be read off at sight, remembering 
that in any number of hundreds, the last figure is always 
hundreds, of thousands, thousands, &c. (8). 



1000 





h s. d. th s. d. 


£371,06 4 9 -*- 100 £36,528 6 11 ■ 




20 20 




1,24 10,566 




12 12 




36 1( 


371 1 2,% 


2,97 not divided, but division 6,803 




expressed ^ (57) 


Ex. XXXVI. 




1. 353 


13 4 -f. 10. 2. 66 12 6-4- 10. 


3. 987 


3 9-4- 100. 4. 294 11 8 -*- 100. 


5. 7557 


5 10 -5- 1000. 6. 291 13 4 -4- 1000. 


7. 16458 


6 8 -t- 10000. 8. 2125 0-5- 100. 



59. To find how many times one sum of money occurs in 
another, or one weight in another, &c., reduce both to the 

D 2 
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same denomination, and substituting abstract for the con- 
crete numbeis, the result will be found by division. 

s. d. £ s. d. 

IIow often do 6 8 occur in 12 13 4 
12 20 

80cf. 253 80 )3040 dividing first bj 10 

12 38 ftDdthenbjS. 

3040i. 

£z. XXXVII. — How often is contained 

1. £2 10s. 7}d. in £34 3s. 6cf. ? 

2. £11 7s. 9fd in £136 13s. 9dL? 

3. £22 15s. 7}cf. in £205 Os. 7jcf. ? 

4. 6 c. 2 qrs. 12 lbs. in 178 c. 1 qr. 16 lbs. ? 

5. 17 c. 1 qr. 17 lbs. in 155 c. 2 qrs. 13 lbs. ? 

6. 1 yd. 1 ft. 6 in. in 100 miles ? 

7. 1 c. 1 qr. 1^ lbs. in 1 ton ? 

8. 15 m. 1 f. 18 p. in 1624 m. 3 f. 6 p.? 

9. 1 qr. ISlbs. in 100 cwt.? 
10. £12 17s. 6c/. in £100 ? 



Miscellaneous Questions (XVII-XXXVII). 



*) 



1. Reduce £413 to halfpence. 38. 
In 21746385 f. how many £ ? 38. 

3. Reduce 2 tons 1 c. 1 qr. 5 lb. to ounces. 39. 

4. In 12712560 drs. how many cwt. ? 39. 

5. In 21745628 lbs. how many tons, cwt., &c. ? 39. 
(). In 2 lbs. 1 sc. 14 grs. how many grs. Ap. ? 42. 

7. Reduce 2 m. 1 f. 4 p. 2 yds. ft. 6 in. to inches. 43. 

8. Reduce 3 m. 3 f. 1 p. 3 yds. 2 ft. 11 in. to inches. 43. 
^. Reduce 5217632518 inches to miles. 43. 

10. Reduce 34716284 inches to miles. 43. 

11. In 413 guineas 15s. 6c?. how many sixpences? 38. 

12. In 51437298c?. how many guineas ? 38. 

lo. Reduce 4 a. 1 r. 2 p. 15. sq. yds. 1 sq. ft. 17 sq. in. to inches. 44. 

14. In 5431256 sq. yds. how many perches ? 44. 

15. Reduce 1 a. 3 r. 28 p. 18 sq. yds. 8 sq. ft. 39 sq. in. to inches. 44. 

16. In 31254721 sq. in. how many acres ? 44. 

17. Reduce 141523876 cub. in. to yards. 45. 

18. In 17 c. yds. 1 c. ft. 35 c. in. how many inches ? 45. 
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19. In 4716 guineas how many £ ? 48. 

20. In £37215 17s. ed. how many half-crowns ? 48. 

21. In 21543786 sec. how many years ? 47. 

22. In 9 d. 15 hrs. 8 min. 12 sec. how many sec. ? 47. 

23. In 218 galls, how many pints ? 46. 

24. In 5 qrs. 1 b. 1 pk. how many galls. ? 46. 

25. Reduce 12345678 galls, to qts. ? 46. 

26. Reduce 5 oz. 13 dwt. 16 grs. Troy to grains. 41. 

27. In 15 c. 3 qrs. 19 lbs. how many lbs. ? 40. 

28. In 4715268 oz. how many cwt. &c. ? 39. 

29. In 21435176 inches how many yards? 43. 

30. In 378 guineas how many £ ? 48. 
3L Multiply £4 17s. Sd. by 35. 29, 52. 

32. Multiply £2 8s. 11 Jcf. by 47. 55 or 56. 

33. Multiply 1 c. 1 qr 4 lbs. 7 oz. 2 drs. by 9. 51. 

34. Multiply 2 c. 3 qrs. 6 lbs. 3 oz. by 59. 55 or 56. 

35. Multiply £3 8s. 4Jcf. by 478. 56. 

36. Divide £18 Is. 6d. by 8. 57. 

37. Divide £38 15s. 4d. by 18 (factors). 29, 57. 

38. Divide £139 16s. lOjd. by 189. 57. 

39. Divide £377 2s. llfd by 78. 57. 

40. Divide £4 2s. lOJd. by 5. 54. 

41. Multiply £3 16s. 2Jcf. by 315 (factors). 29, 55. 

42. Multiply £2 17s. 4^. by 9. 54. 

43. Multiply £1 15s. 4{cf. by 12. 54. 

44. Multiply 1 c. 1 qr. 4§ lbs. by 21 (factors). 29, 54. 

45. Multiply 3 qrs. 5 lbs. 6| oz. by 28 (factors). 29, 54. 

46. Divide £7 Is. ll§cf. by 28. 57. 

47. Divide £15 13s. 9f^d, by 144. 57. 

48. Divide £3 17s. lOftrf. by 16. 57. 

49. Divide £214 4s. Sj\d. by 121. 57. 

50. Divide £39 Is. 6^1, by 7. 57. 



MEASUREMENT OF RIGHT-ANGLED 

SURFACES. 

Definitions. 

60. I. A line is length witliotit breadth. In measuring 
a line, the standards of reference are lines of fixed length, 
named, inch, foot, yard, pole, furlong, mile. 
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61. II. A surface, or superficies, has only length and 
breadth. The boundaries of a superficies are lines. 

62. In measuring a surface, the standards of reference 
are square pm-tions of surfctce of definite size, as square inch, 
square foot, square yard, &o. 



63. III. A square is a four-sided figure, which has all its 
sides equal, and all its angles right angles. 

64. Let the rectangu- 
lar figure A B C D repre- 
sent a surface, 5 inches 

in length and 4 inches 

in breadth. 

If a square be described 
on each of the five line 
inches of the length 
boundary B D, we have 
5 square inches in a row, 
and it wiU be seen by 
leference to the figure 

that we can have just as many rows as there are line 
inches in the width boundary A B; hence, when the 
length and breadth boundaries are marked off alike, i.e., 
both in line inches, line feet, &c., we can get the whole 
number of square inches, square feet, &c., of surface in 
the following manner — 



A 








C 


— 












B 








D 



(a) No. in the length tells No. of squares in 1 row,'^ ftnd 
(P) >» n » breadth „ „ „ rows, / vice versa. 



In this example 
a length of 5 inches gives 5 square inches in 1 row, 
a breadth of 4 inches „ 4 rows, 

I.e. 4 times 5 sq. in. = 20 sq. in. 
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65. Every calculation of the measnrement of a rect- 
angular surface must be put into the form : 
" 80 many squares in 1 row ; " " so many rows" and worked 
out by multiplication. 

f V No. of squares No. of ^ No. of squares 
in 1 row. rows. ~ altogether, 

and as any two of the above being given, the third can be 
found (29), then 

^. No. of squares No. of ^ No of squares ^^.^j^ ^^y^^ ^^^ ^^^^^ 
altogether rows in 1 row, 

. . No. of squares No. of squares ^ No. of ^^^^^ ^^^^ ^^^ ^^^^j^^ 
altogether in 1 row rows, 

(a) 5 X 4 = 20. (6) 20 -»• 4 = 5. (c) 20 -»• 5 = 4. 



(a) Find the surface measure from the following line 
measurements. 

1. Length 15 ft., breadth 12 ft. (i.e. 15 sq. ft. in 1 row and 12 rows). 

2. „ 13 ft. 6 in., breadth 10 ft. 2 in. (162 sq. in. in 1 row and 122 
rows). 

3. Length 13 yds., breadth 12 yds. 

4. „ 4 yds. 2 ft., breadth 4 yds. 2 ft. 

Ex. XXXTX. (6) Find the length from the following : 

1. Surface 11 sq. yds. 3 sq. ft. 31 sq. in., width 2 ft. 9 in. 

2. „ 80 sq. yds. 6 sq. ft. 88 sq. in. „ 3 ft. 5 in. 

3. „ 1 sq. yd. 6 sq. ft. 50 sq. in. „ 1 yd. 1 in. 

4. „ 22 sq. yds. 3 sq. ft. 64 sq. in. „ 3 yds. 

Ex. XL. (c) Find the width from the following : 

1. Surface 11 sq. yds. 3 sq. ft. 30 sq. in., length 37 ft. 2 in. 

2. „ 80 sq. yds. 6 sq. ft. 64 sq. in. „ 23 ft. 

3. „ 1 sq. yd. 6 sq. ft. 60 sq. in. „ 1 yd. 2 ft. 

4. „ 22 sq. yds. 3 sq. ft. 108 sq. in. „ 3 yds. 



40 



EXPLANATORY ARITHMETIO. 



Ex. XLI. 

1. What is the square measure of a tennis court 98 ft. long and 37 ft. 
wide ? 65'r. 

2. What is the length of a surface which is 2 ft. 9 in. wide and which 
measures 5 sq. yds. sq. ft. 21 sq. in. ? 656. 

3. If the measurements of the surface of a wall is 289 sq. ft. 108 sq. in., 
and its height (side boundary) is 9 ft. 6 in., what is its length ? 656. 

4. If the four walls of a room have 578 sq. ft. 96 sq. in. of surface, and 
their united lengths make up 56 ft., what is their height (side boundary) ? 
05 (c). 



(a;) How many square yards of wall will be papered 
in a room 16 ft. 8 in. long, 14 ft. 6 in. wide, and 10 ft. 
4 in. high ? 



Supposing the four 
walls to be placed 
side by side. 



side 
wall. 


side 
wall. 


end 
wall. 


end 
wall. 



height 

10 ft. 4 in. = 124 in. 



16 8 16 8 14 6 14 6 =62 ft. 4 in. = 748 in. 



748 in. and 124 in. give (64 a 6) 748 sq. in. in 1 row, and 124 rows. 

124 times. 



(29») 144 



2992 
1496 
748 



12) 92752 sq. in. altogether. 
12) 7729 - 4 



9) 644 - i 



16 sq. in. 



(30 c). 



71 sq. yds. 5 sq. ft. 16 sq. in. 



5. How many sq. ft. of wall will be painted, when the length, breadth, 
and height of a room are 17 ft. 6 in., 12 ft. 8 in., and 9 ft. 6 in. respec- 
tively ? XLI. (a?). 

6. How much wainscoting will there be in a square room, the side of 
which measures 16 ft. 6 in., the height being 10 ft. 8 in. ? XLI. (x). 

7. The measurements of a room are, as follows, 18 ft. 6 in. long, 
12 ft. 6 in. wide, and 10 ft. 8 in. high; the walls are to be in part 
covered with wainscoting 2 ft. 6 in. high, how many sq. ft. will be 
covered ? XLI. (a?). 
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(y) "What length of paper, 2 ft. wide, will be required 
for a room 16 ft. long, 12 ft. wide, and 10 ft. high? 

16 + 16 + 12 4- 12 = 56 ft. = length of 4 walls taken together. 

10 ft. = height, 
i.e. (64 a, 6) 56 sq. ft. in 1 row, and 10 rows = 560 sq. ft. of wall and 
also 560 sq. ft, of paper, for the surfaces of walls and paper are alike. 

i.e. 560 sq. ft. in 2 rows 
(65 6) = 280 sq. ft. in 1 row, 
and from this we know (64 a, 
V V.) that the line on which 
the 280 sq. ft. are described 



width 2 ft. 



560 sq. ft. of paper. 



measures 280 lineal feet = 93 yds. 1 ft. 

8. What length of carpet, 2 ft. 6 in. broad, will cover a room 36 ft. by 
28 ft. 65a, 656. 

9. Find the length of a passage, 4 ft. 6 in. wide, which is covered by 
8 sq. yds. 2 sq. ft. 36 sq. in. of oil-cloth. 65a, 656. 

10. How many yards of matting, 3 ft. 3 in. wide, will be required for 
& square room, whose side measures 18 ft. 6 in. ? 65a, 656. 

11. How many yards of carpet, 16 in. wide, will be required for a floor 
18 ft. 6 in. long and 14 ft. 8 in. broad ? 65a, 656. 

12. A room measuring 18 ft. 6 in. long, 12 ft. 6 in. broad, and 10 ft. 

8 in. high, is to be papered ; how many yards will be required if the 
paper is 2 ft. wide ? Ex. XLI. (i/). 65a, 656. 

13. The measurements of a room are, length 16 ft. 3 in., breadth 14 ft. 

9 in., and height 10 ft. 6 in. ; how many yds. of paper 2 ft. 4 in. wide 
will be required for it ? Ex. XLI. Q/), 65a, 656. 

14. The length and breadth of a room are 18 ft. 6 in. and 16 ft. 8 in., 
how many yards of carpet 1 yd« 1 ft. 2 in. wide will be required to cover 
it ? 65a, 656. 



MEASUREMENT OF RECTANGULAR 

SOLIDS 

66. A cube is a solid body, having equal length, breadth, 
and thickness. It has six surfaces (61), which are squares 
(63). 

67. In measuring a solid body, the standards of reference 
are solid bodies of a fixed size, as cubic inch, cubic foot, 
cubic yard, &c. 
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68. Let the accompanying figure represent a block of 
stone, 6 ft. in length (B C), 3 ft. in width (A B), and 2 ft. 
in thickness (B E). 




-^ y^ 



y^ '' '' '' / /' 




lye 



Of the surface A B C D, 5 sq. ft. in a row (64a), and 
3 rows (64b), give 16 sq. ft. (65a) ; now each of these 
square feet will become the top of a cube, if we take a 
thickness of 1 foot, and so doing we have a set of 15 cMe 
feet ; in the same way the next foot of thickness will give 
us a second set of 15 cubic feet, and so on, hence 

(a) No. in length tells No. of squares in a row. 64a. 

(6) No. in breadth „ No. of rows. 646. 

(c) No, of squares of top surface (65a) tells No, of cubes in 1 set, 

(d) No. in thickness telb No. of sets of cubes. 



No of 



squares in 



No of 
rows. 



Whole No. 
ofonbeiL 



No. of 
sets of 
1 row. •""■» cubes. 

c V 3 — No. of squares _ No. of cubes ^ o _ qq 

of top surface. in 1 set. 



69. And of such four, 5x3x2=30; i.e. no. in length 
X no. in breadth X no. in thickness = no. of cubes, any three 
being given, the fourth can be found by division (29). 

a) ? X 3 X 2 = 30. (6) 5 X ? X 2 = 30. (c) 5 X 3 X ? = 30. 

Find the cubic content of a piece of stone 20 ft. long, 
10 ft. 4 in. broad, and 3 ft. 8 in. thick. 

Length = 240 in. gives 240 sq. inches in a row. 68a. 



Breadth =124 in. 


» 


124 rows 


686. 


Thickness = 44 in. 


n 


44 sets of cubic inches. 


68dL 



240 sq. in. 
124 times. 

960 
480 
240 


68a. 
686. 


29760 sq. in. of 
^ surface. 


top 
68c. 



GBEATEST COMMON MEASXTBE. 48 



^ 29760 cub. in. in 1 set of cubes. 68c. 
44 times. 68d. 



.119040 
119040 



1728 ) 1309440 cub. in. altogether. 
27) 757 cub. ft. 1344 cub. in. 

28 cub. jds. 1 cub. ft. 1344 cub. in. 

Ex. XTiTT. 

Find the cubic content with the following measurements. 

1. Length 17 ft. 6 in., breadth 8 ft. 5 in., thickness 3 ft. 9 in. 68. 

2. „ 12 ft. 8 in., „ 4 ft. 6 in., „ 2 ft. 5 in. 68. 

3. „ 8 ft. 10 in., „ 2 ft. 9 in., „ 4 ft. 7 in. 68. 
With the following measurements find (4) length, (5) width, and (6) 

thickness. 

4. Cubic content 15 cub. yds. 2 ft. 1673 in., width 7 ft. 5 in., thickness 

7 ft. 5 in. 69a. 

5. Cubic content 13 cub. yds. 15 ft. 1152 in., length 9 ft. 2 in., thick- 
ness 3 ft. 4 in. 696. 

6. Cubic content 14 cub. yds. 12 ft. 1080 in., length 11 ft. 3 in., width 
10 ft. 5 in. 69c. 

7. How many cubic feet of air are there in a room 12 ft. 6 in. long, 
10 ft. 4 in. broad, 10 ft. 2 in. high ? 68. 

8. How many cubic feet of timber in a piece 13 ft. long, 8 ft. wide, 
and 3 ft. 6 in. thick ? 68. 

9. A beam contains 725 cub. ft., its width and thickness are each 
2 ft. 6 in., find its length ? 69a. 

10. A tank measuring 18 ft. long, 8 ft. wide, and 10 ft. deep, is filled with 
water to a depth of 3 ft. ; how many cubic feet of water in the tank ? 68. 

11. What must be the width of a trench 120 ft. long and 5 J ft. deep, 
that it may contain 1650 cubic ft. ? 696. 

12. What is the length of a room which contains 30240 cub. ft. of air, 
the width being 10 ft. and the height 9 ft. ? 69a. 

13. How many square yards of carpet will be required for a room 24 ft. 

8 in. long 15 ft. 6 in. broad ? find also its cost at 3s. 6d. per. sq. yd. 64, 65a. 

14. A room is 30 ft. by 22 ft., what will be the expense of covering it 
with carpet } yd. broad, at 38. 9d. per yard. 65a, 656. 

GREATEST COMMON MEASURE. 

70. The Greatest Common Measure of two or more 
numbers is the greatest number which will divide them 
without a remainder. 
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71. To FIND THE Greatest Common Measure of two 

NUMBERS divide the greater by the less ; then, making the 

remainder a divisor, and the last divisor a dividend, divide 

again and continue according to that plan, until there is 

no remainder. The last divisor will be the Greatest Common 

Measure. 

Find the G. C. M. of 558 and 12555. 
558) 12555 (22 
1116 



1395 
1116 



279) 558 (2 G. C. M. = 279. 

558 



Ex. XLIII. Find the G. C. M. of 

1. 336 and 448. 



3. 75 
5. 1515 
7. 516 
9. 2135 
11. 3834 



232. 

2121. 

1806. 

2275. 

10224. 



2. 


522 and 2408. 


4. 


1250 „ 525. 


6. 


381 „ 1143. 


8. 


450 „ 6948. 


10. 


525 „ 10000. 


12. 


3605 „ 4635. 



72. To find the G, C. M, of three or more numbers^ find 
ihe G. C. M. of any two of the given numbers ; taking the 
G. C. M. obtained, and another of the given numbers, find 
their G. C. M., and so work on, using the last G. C. M. 
obtained, and some one of the given numbers until all 
have been used. The hist G. C, M, obtained will be the 
the Greatest Common Measure of all the numbers. 

Find the G. C. M. of 968, 5324, and 3388. 

968) 5324 (5 G. C. M. 484) 3388 (7 
4840 3388 

G. CM. 484) 968 (2 

968 

£z. XLTV. Find the G. C. M. of 

1. 28, 144 and 1728. 2. 336, 448 and 560. 
3. 133, 171 „ 152. 4. 120, 175 „ 210. 
5. 1211, 1384 „ 1557. 6. 127, 139 „ 75. 
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LEAST COMMON MULTIPLE. 

73. One number is a multiple of another when it con- 
tains that number as one of its factors. 

74. The Least Common Multiple of two or more 
numbers is the least number in which they all occur as 
factors. 

75. To FIND THE Least Common Multiple op two or 
MORE NUMBERS, sot the numbers in a line, and continue 
to take out by Division any factors common to two or 
more of them, until there remain only the factors which 
still occur once. The Least Common Multiple will be 
found to be the number made up of all Hlq factors that 
occur, taken once only. 

Find the L. C. M. of 15, 16, 40. 

The factor 5 occurs twice in the given 
numbers, but it must onlj enter once into 
the Least C. M., it is therefore placed on 
the outside to have it once, and taken 
away wherever it occurs ; the same course 
is followed to have the factor 8 once onlj, 
and then there still remain 3, 2, 1, which 

do not contain any common factor, except 1, hence the factors, 5, 8, 3, 2, 1 

give the L. C. M. i.e. 240. 

76. One given number contained 

,1 -L X 1 X X Find the L. C. M. of 

m another may be struck out at 2'i2 4 6 lo 12 14 
first, for no factor can occur more 5 q f 

than once in the Least Common ov^t;v^flx^'7_AOf» 
Multiple. L. c. M. 



5X3 
once 5) 16 16 


5X8 
40 


\ 8X2 

once Sy 3 16 


8X1 
8 


3 2 
X 8 X 3 X 2 X 


1 
1 = 240 



Ex. XLV. Find the L. C. M. of 



1. 


20, 25. 


3. 


4, 6, 8. 


5. 


12, 14, 15, 16. 


7. 


3, 6, 8, 9, 12. 


9. 


2, 3, 4, 5, 6, 7. 


IL 


6, 10, 16, 18, 21. 


13. 


2, 3, 9, 10, 11, 12. 



2. 21, 28. 

4. 7, 14, 33. 

6. 8, 10, 12, 14. 

8. 5, 4, 6, 8, 9. 

10. 24, 42, 56. 

12. 9, 8, 7, 6, 5, 4, 3, 2. 

14. 12, 14, 15, 16,18,20. 
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VULGAR FRACTIONS, or Fractions in 

Common Use. 

77. When an integer or whole thing is divided into 
a number of equal parts, those parts are called Fractions. 

78. The names given to the equal parts are taken from 
the number of parts, into which the integer is divided. 

Taking a line as a representative integer. 

^^V^ Written, 
parts. 

Undivided 

1 2 equal parts halves 



1 1 3 „ n thirds 

, , , 4 „ „ fourths 

1- 1 1 1 5 „ „ fifths 

1 1 1 , 1 1 6 „ „ sixths 

&c. 

79. It is to be observed that the Integer is equal to 
2 halves, 3 thirds, 4 fourths, 6 fifths, 6 sixths, &c., and 
this Table of Fractional parts is necessary for Eeduction 
of integers to parts, and of parts to integers, and must be 
used as Other Tables. 38. 

80. A Fraction is written thus ; 

number of equal parts of an integer. 



name of equal parts, expressed hy figures. 
In f, the lower figure 6, called the Denominator, in 
showing that the integer is divided into 6 equal parts, 
gives the nam>e fifths; the upper figure 3, called the Nume- 
rator, gives the number of fifths. 

81. Since J as expresses 3 fourths of an integer, 

and also expresses the result of 3 integers divided by 4. 



1 int. = 4 fourths (78). 
3 int*.= 12 „ 



4)12 fourths or 3 integers. 
3 fourths. 
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it is to be noted tliat a fraction may be regarded as 

, j« -J J (c) a form by which 

, V number ^ . ^. „^ divideiid ,. . . 

^^^ name ®^ ®^* P**' °^ *'**• ^^^ divisor division may be 

expressed. 

82. A proper fraction is strictly part of an integer. 

83. Improper fraction is the name given, when an 
integer or more than an integer is expressed fractionally, 

o o 7 18 13 159 137 2 19 
*^ T> "t"* 17» -73- » T3T» T^T* 

84. A mixed number consists of a whole number and 
a fraction, as 8^, 13^, 171f||. 

85. A compound fraction is a fraction of a fraction, as 
f^ of ^ of an integer. 

86. A complex fraction is one in which the numerator 
and denominator are fractions, as ^|; less complex forms 

8 7i 

*^® ZT' -r • 
4^ 4 

87. To EXPRESS AN INTEGER FRACTIONALLY, AND TO 
CHANGE A MIXED NUMBER TO AN IMPROPER FRACTION, multiply 

integers by the number indicated by the Table of 
Fractions (79). In the case of a mixed number, change 
integers to parts like those given, and add. 

Express 18 in sevenths, and reduce 15J to an improper fraction. 

7 seventJis = 1 in*. (79) 3 thirds = 1 int, (79). 

18 ints. 15 int. 

7 3 



126 sevenths. 45 thirds. 

7 ^333 



Ez. XLVL 

1. Express 9 and 27 in sevenths and elevenths. 

2. Express 37 and 127 as fractions, having for their denominators 
13 and 17. 
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3. Reduce 5^, 8^ 13-}^, 21<^ to improper fractions. 

4. Reduce 21), 37<^, 73), 112^ to improper fractions. 

5. Express 112| in fifths, and 39 in fourths. 
6 How many tenths are there in 127 ? 

88. To REDUCE AN IMPROPER FRACTION TO A WHOLE OR 

MIXED NUMBER, divide the numerator by the mimber indi- 
cated by the Table of Fractions. 79. 



5 fifths = 1 int. (79). 
No. of int* is one-fifth 
of No. of fifths. (38). 



Express ^ as a mixed No. 
5)18 fifths. 



3 int. 3 fifths i.e. 



^=.1. 



Ex. XLYU. Express as whole or mixed numhers — 



1. 
4. 
7. 

10. 



14 
3 
1713 

11 
_2159 

17 
21147 

117 



2. 
5. 

8. 

11. 



5 

3179 


S138 

37 
13Saig 

711 



3. 

6. 

9. 

12. 



is 

813 

7 

ims 

19 

151 »6g 

999 



89. To REDUCE A COMPOUND FRACTION TO A SIMPLE ONE, 

multiply together the numerators of the given fractions 
for the numerator of the simple fraction required, and the 
denominators for its denominator. 



Express as a simple fraction f of ^, i.e. find three-fifths 



of^ 



T* 



(By 816.) ^ may be considered as 7) 4 ; taking ^ to represent the 
result of the division of 4 by 7, we have to find three-fifths of that result. 
Dividing by 5 will give one-fifth, which, multiplied by 3, will give the 
three-fifths required. 



7)± 
5)* 



one fifth of ^ 
3 



&;/ taking 
the mult* 
first. 



4 
3 



35 



7)12 
5) 



^ X ~ = 



4 

7 



12 
35 



three fifths of ^ 

Express as a simple fraction f of | of ^, 

8) 7 (816). 

to find three-fourths 
~" divide by 4 

. mult, by 3 



4) 



3) 



to find two-thirds 
divide by 3 
mult, by 2 



96 



7 
3^ 

21 
2^ 

8 ) 42 

4) 

.3) 



2^v3 7_42 

3 4 y-se 



VmjaAB FBAOnOKS. 
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But since to mnltiplj and divide by the same factor does not make any 
real change, it shortens the work to strike out factors which occur both 
as multipliers and divisors, and also gives the answer in its lowest terms. 



8 3 

-— X — 

3 4 



2X4 



_7 
16 



90. The strikmg out Factors, which occur both as 
Multipliers and Divisors is called Cancelling. 

Ex. XLvui. Express as simple fractions 

JofjofA. 3. jof^|of5. 

I of I of 3. 6. i[of2iof3J. 

AoflJof9J. 9. 3Jof2Jof5i. 
^ofl2Jofll. 12. 2Jof8Jof2J. 

14. 2T\jof3tofiof5J. 

16. 3^ of 4J of 1 J of 5J. 

91. To REDUCE A FRACTION TO ITS LOWEST TERMS, that is, 

to find an equivalent in which the parts into which the 
integer is divided are z&fem as possible, and therefore as 
large as possible : divide the numerator and denominator, 
by some number which is a common measure or divisor of 
them both. 



1. 


i^ 


afjofj. 


2. 


4. 


§< 


)fiJof2i. 


5. 


7. 


A 


of^of 12. 


8. 


10. 


H 


of3JofTV. 


11. 




13. 


J of 9 of 31 


of 7. 




15. 


IJ of IJ of . 


fcof3. 



Reduce ^ to its lowest terms. 

4) 8_ 2 
4)12 3 

— I 1 I I i I I I I I I 
1 1 



In this case the integer is divided 
into 12 equal parts, and to have the 
division into 3 equal parts instead of 
12, is to have parts four times as 
large as before ; hence there will be 
only |th of the number 8, that is 2. 



Reduce ffj to its lowest terms. 
3 )252 _ 7 ) 84 _ 4)12 _. 3 
3)588 7)196 4)28 7 



Numer*. 



to parts 3 times as large, 
to I of the No., 



In this example the following 
changes are made : — 
7 times as large, 4 times as large 
\ih of the No., Jth of the No. 



Ex. XLIX. Reduce to their lowest terms 

1- m- 2. ^. 3. ai. 
5- m 6. m- 

"' 4035' ^^' T^* 

13 m J4- m- 



i.m>- 



i.m- 


12. m- 
16- a^. 




E 



60 



EXPLANATOBY ARITHMETIC. 



92. When a common factor of the nnmerator and de- 
nominator cannot be found by sight, the Greatest Common 
Measure must be worked out (71), and numerator and de- 
nominator must be divided by it. 



Reduce to its lowest terms \^n 

1576) 1773 (1 
1576 



197) 1576 (8 
1576 




Ex. L. Reduce to their lowest terms 


10. ». 


2. ffii. 



197) 1576 
X97) 1773 



8 
9 



6. ||j|. 

"• 5TT3* 

' 93. The form of a fraction may be altered toithout any 
change of its valiis by multiplying the numerator and 
denominator by the same number, that is, by bringing 
about changes exactly the reverse of those made (91) in 
reducing a fraction to its lowest terms. In each case the 
fraction is multiplied by some equivalent o/ 1, as f , §, &g» 

This change of form is used to 
1x2 2x3 6x4 24 bring Fractions to a common 
"2x2~'4x3"~8'x4'=32 denomr, for Addition and Subtrac- 
tion. 

To reduce fractions to their least common denomincUoTy 
find the least common multiple of all the denominators 
(75). Each denominator must be then changed to the 
common denominator by multiplication, and in each 
fraction numerator and denominator must be multiptied by 
the same number (93). 

Reduce- , -, -, — , to a common denominator. 
2 3 4 10 

2 X 20 ___40 
'3 X 20 60 

10 X 6 60 



. C. M. of 2, 3, 4, 10 = 60 


(«). 


1 30 30 


(by 29) 60 = 2 X 30 
= 3 X 20 
= 4 X 16 
= 10X 6 




2 30 60 

3 X 15 _ 45 

4 X 15 60 
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Ex. IJ< Reduce to their least common denominator 



i-?HA 


2- Hi! 


3. iJH 


4-iSAH 


s-iiliii 


8.HiA 


* • T% A 51 « 


s. iiiilA 


9. ^AftiS 


10. iiiiiAJ 


ii-SiJsiJii 


12. ?HA5%& 



ADDITION OF FRACTIONS. 

94. Reduce to the same name (least common de- 
nominator), and add together the numerators or numbers 
of parts. 



Add together ^, -, and -. 



L. C. M. of 3, 4, 6, = 60 (75). 
(by 29) 60 = 3 X 20 
= 4 X 15. 
= 5 X 12 



2 + 3 + 1 

3 ^4 ^ 5 



(by 93) 40 + 45 + 48 _ 133 _ 0,3 



60 60 '^*'' 



Add together 3| + 4ft + l^^j + 5. 
2 4. 9 , 1 ,.93. . 24 + 54 + 5 _ ^3 -2.3 

Integers 3 + 4 + 1 + 5 + if^ = 14f§. 

95. Mixed numbers may be changed to improper 
fractions (87), and comp** fract" must be simplified (89) 
as preparatory work before changing fractions to others 
having a common denominator. 

Ez. LII. Find the value of 

1- HJ+i+J. 2. j+i+?+A- 3. i+J+i+i- 

4. H+A+,8,+J?. 5. §+|+3+ii. 6. HA+A+fV 

7. A+iJ+H8- 8- *3+ft+HlI- 9- 1J+2J+31. 

10. 2i+38+A+2f 11. 3§+J+54+3?. 12. 2|+3{i+4|t. 
13. f of li+J of 3?. 14. i of 2» of 5+l| of J of 4. 

15. I+2J of 3} of 4J. 16. SH+Ptl+iaj. 

17. 4f of 9+5i+3) of 10. 18. 2f of 3J+3J of 2f. 

19. 15 of ?+^B+5 0^ 9+3J of ^+5. 

20. 2f of 5+3J+J+? of 14+5i+3i\j. 

SUBTRACTION OF FRACTIONS. 

96. As preparatory work, express mixed numbers as 
improper factions (87), and compound fractions as simple 

£ 2 
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ones (89), then reduce to a common denomination (93), 
and subtract the less numerator from the greater. 



From I take {. 



L. C. M. = 72 

72 = 9 X 8 
= 8X9 

L. C. M. = 36 

35 = 7 X 6 

= 6X7 



8x8, 
9X8 



.64 

72 



7X9_63 , 64-63 
8'x9"72 5*^'^ 



72 



72 



From ^ take 3J. 



31x5_155 17x7__119 , 155-119 _36_., 
7x5 35 5x7 35' 35 35 ^ 

From J of 2J of 3, take } of J of J. 



3 2 12 



3 ^ 1 ^ 1 _ 1 
7 ^ 3 ^2-14 



L. C. M. = 14 
14 = 2X7 
= 14X 1 



5 
2 



2^ 

14 



35-1 _ 34 _ ^ _ 



14 



Ex. nil. Find the value of 

2. 4i-3J 2i-lA 

5. 3Jof4^ - liof2Ji, 

6. 3i - IJoflJoff 



4-3i 
881 - 70i 

6? - T% 
8J of 100 

5J of 3^ . 



i-1 

33 -IJ 
23^ - 21^ 
-4Aofi 



97. Since fractions must be alike both for addition 
and subtraction, it is usual, in any expression in which 
addition and subtraction occur several times, to reduce 
all the fractions at first to a common denominator ; then 
to find the sum of the fractions to be added, and of those 
to be subtracted, and thus bring the expression to be 
represented by two fractions only. Mixed numbers and 
compound fractions necessitate preparatory work. 



24= 3X 8 
= 4X 6 
= 2X12 
=12X 2 
= 6X 4 
= 8X 3 



2J - ai + 3J - 4i + 5i - 3i 


+ 
56 
84 


78 
98 




7 13 , 7 49 , 31 _ 25 
3 42 12 6 8 


124 


75 




L. C. M. = 24. 


264 


251 




56 - 78 + 84 - 98 + 124 - 75 


_ 264 - 


251 _ 


13 



24 



24 



24 



VDLaAB FRACTIONS, 
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Ex. LIV. 



1. 3i + 5? - 31 - 5A + 2J - 1^. 

2. 3i of 6? + 24 of 3A - i of 3i of i^, 

3. 2i-3ft + 5i + J + 18J-2l-3A. 

4. 8J + 2J + 61-3i-lA-2ft. 

5. 4i of 6 + 3§ of 9 - 8J of J^ - 1 of J. 

6. 45 - 5§ + 3A - IJ + 11 - A- 



MULTIPLICATION OF FRACTIONS. 

98. Multiply together the numerators of the given 
fractions, also the denominators. Cancel (90), at first, to 
get the product as a fraction in its lowest terms. 

Multiply? by 1 



15. 



i.e 



4)15 



4)15 



7) 



28)15 



Multiply* 3 fourths (f ) by 5, we get 15 fourths 
(li) ; but the multiplier given is not 5, but one- 
seventh of 5 (81 6); hence our result — 15 fourths — 
is seven times too great ; taking then one-seventh 
of that result,, we obtain the result required. 

_3 5 ^ 15 

4 7 28 

99. It will be seen that in Multiplication of Fractions, 
the method of working is the same as that by which a 
Compound Fraction is brought to a simple one (89). 



Ex. IV. 

1. 
2. 
3. 
4. 
5. 



f X I X 2i; 3^ X 2J X 18; 4| x 3f X IJ. 
8^ X 3} X 8i; 4J X 5? X IJ; 3i X 3i x ^. 
2} of 4i X 3i; IJ X 23 X 3ft; 5{ X 2{ X 31- 



\ of U X 8J; 4ft X 3J X IJ; IJ X 3i X 8ft. 
§ofl§ X liof3J; 2§of3«of5i X 2J of IJ X j. 



DIVISION OF FRACTIONS. 

too. Having changed mixed numbers to improper 
fractions, and compound fractions to simple ones, invert 
the divisor and multiply. 
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20 



4)3 



20 



20 



5) 


— 


4)3 




5) 


_ 




7 


3 

7 

4)21 
5) 


-i 



Divide - by -, 

4^7 



4) 3 divided by 5 gives us as a result 20) 3 ; 

but the given divisor is not 5, but one*<eventh 
of 5; our divisor 5 is therefore seven times 
too great, and our quotient is consequently one- 
seventh only of what it should be — hence mak- 
ing it seven times as great as it is, will bring 
the required result. 

4^7 4^5"20 ^*' 



Divide 3^ of 1 J of 1^ by 4J of f of f . 



3 



Simplify 



» 5 ^ 7 _ 175 
T 6 36 




2 ^ o ^ 7 9. 


175 9 _ 175 7 
39 7 36 9 


= ^ = 3SJ. 


H X f X IJ 







»*-»(' -a) 



In this example the division will consist in dividing the 
numerator by the denominator (81), but both must first 
be simplified. 

The numerator in which add" and subt" occur 
must be worked out by (97). 



4 + 5 r 



L. C. M. t= 40 



50 + 16 - 46 21 



40 



40 



The several parts of the denominator will 
be worked thus : — 



*^ 5J 1 "^ 2 1 11 11 



subM-l==li-.i=l. 
U 11 11 11 



11 5 65 



sub- 31 - !g = L^^ ?g = ^^5-^1^ = ^ denomr. 
55 6 35 210 210 



'8 



division lU ^ =. Hi X !1» = ill 
40 210 40 449 1796 
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101. In simplifying a fractional expression, it must be 
remembered that Multiplication and Division take prece- 
dence of Addition and Subtraction^ because they bring 
about respectively the change of Compound and Complex 
Fractions to simple ones. 

Ex. LVI. SimpliJfy 

1. f + i; §-*-!; 4i + 5j;6j4. ,v 

2. 9 -h 3^; 3J + 9; 10 + 5}; 5} 4- 10. 

3. iof3} ^*^; 4Jof2J -^ Sfof IJ; 2|of 5J ^ IJof J. 

4. 7j. 2i. i nj. 1^ 



5. 



6. 



7. 



3i ' 9 21 ' 8J 8 J 

21 
2 



? +_! . 3i_of^. 2iof5j. 2i - \\ 
l-^i' IJofli* 2i+ll' 21of6i* 

ij + 3f -^ i| ^oi^oi^ 

Sj . 2?> U + 2t 
7i 3j'3i^lj^ 



8 i + l + t + A + A , 3j + 4t 
i-f ^ + i + H + A'3i-2^• 



l02» To FIND WHAT FRACTION OR PART ONE QUANTITY IS 

OF ANOTHER, bring both to the same name, and find the 
fraction according to the method indicated by the following 
example. 

(a.) What part of I85. 6cf. 5s 3s» 6d? 



I85. 6(f. = 37 slxpencesk 
3s, Gd =: 7 „ 



1 sixpence :t= ^ part of 37 sixpences. 
7 sixpences r= j^ „ „ 



2 4 

(6.) Express £- as a fVaclion of - of a guinea. 

3 5 



£2 X 20 _ 40s. 
3 "3 

Gui. 4 X 21 _ 84s. 
5 " 6 



40 10 

T _ *o 5 ^50 

84 3' 8? 63 

T 21 
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LVII. Reduce 

1. 4s. 7df. to the fr. of £2 ; 35. 8}<f. to the fr. of 4». 6d, 

2. £3 4r5. 9d. to the fr. of £14 55. 6df. ; 55. lOid. to the fr. of 1 guinea« 

3. 2 qrs. 15 lbs. to the fr. of 4 cwt. 1 qr. ; 1 qr. 8 lbs. to the fr. of 
1 cwt. 

4. 1 ton 1 cwt. 1 qr. to the fr. of 15 tons ; 4 lbs. 5 oz. 15 drs. to the 
fr. of 1 qr. 

5. £4 75. lOd. to the fr. of £9 45. Sd. ; £14 155. to the fr. of 137 crowns. 

6. 1 a. 1 r. 18 p. to the fr. of 5 acres; £18 to the fr. of 18 guineas. 

7. 1 cwt. 1 qr. to the fr. of 3 qrs. 5 lbs. ; 7 w. 1 d. 9 hrs. to the fr. of 
31 days. 

8. 2 w. 4 d. 13 hrs. to the fr. of 4 wks. ; 1 w. 1 d. 1 hr. to the fr. of 
1 d. 9 hrs. 

9. 4 a. 2 r. 15 p. to the fr. of 100 acres ; £4 95. lid. to the fr. of 
£5 95. Sid, 

10. 2 sq. yds. 1 sq. ft. 187 sq. in. to the fr. of 19 sq. yds. ; 2 m. 1 f. 8 p. 
to the fr. of 5 miles. 

11. £1} to the fr. of 1^ guineas ; 3^ crs. to the fr. of £}. 

12. 2f s. to the fr. of £1 ; J gui. to the fr. of 1^5. 

13. p. to the fr. of £1 ; 2j cwts. to the fr. of 1 ton. 

14. 3J of 2j5. to the fr. of 7 J5. ; ) of 2}<f. to the fr. of l5. 



Examples of Addition, Subtraction, MuLTiPLiCATroN and 
Division of Fractions of Concrete Quantities. 

Ez. Lvni. 

£ 3, d, £ 5. d, £ 5. d. 

1. 2 4 61 = A 2. 7 5 8} 3. 2 7 9J 

3 5 8J = A 2 4 lOA 6 8 2i 

4 8 2J = ^ 5 19 11? 4 18 10§ 

2 12 5t\j = A 8 13 6J 3 14 9/, 

3 19 SJ = jj 4 18 8^ 5 12 8) 
2 17 lOJ = ^ 5 4 6A 2 17 7$ 



4. 8 6 9| 


5. 8 6 8J 


6. 4 8 5} 


4 8 Si, 


4 3 lOA 


3 17 8^ 


3 17 74? 


2 7 91 


2 19 6| 


8 18 21 


8 5 2J 


4 17 2J 


4 4 6^ 


4 8 6^ 


3 5 8| 


7 17 5i 


5 2 9| 


2 4 2; 
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£ 8, d. 


£ 8. d. 


£ s. d. 


7. 17 18 6J 


8. 5 6 8} 


9. 17 3 6} 


24 5 8} 


2 14 51 


17 3 6J 


14 14 9} 


3 18 6} 


14 5 2} 


27 5 6J 


4 15 2} 


15 8 7i 


18 8 4A 


18 19 llj 


14 3 9| 


17 5 9JJ 


45 4 6} 


17 2 6i 



EZ.LIX. 

£ 8, d. £ 8. d. £ s. <J. 

1. From 14 6J = | (93) 00 0«o 0» g ^ 14 0«» 6" | ' 
Take 7 8 7J = J (93) 0» 0» « g V 8> 7» g 

2. 3 14 8) =: } add to upper line |^. and 12d. 

2 3 11} = j (93) „ lower „ 1^. and Is. 

£ s. (f. £ 8. (f. £ s. (f. 

3. 5 16 7J 4. 16 3j 5. 3 17 1^ 

2 19 84 4 17 8^ 1 18 9ft 

6. 7 14 8J 7. 5 16 2i 8. 3 2 6^ 

3 15 9} 3 14 64 2 15 ^ 

103. (a) Find the value of | of £6 2b. M. 

£ 8, d. £ 8, d. 

4) 6 2 8 (1 time). Worked thus— 6 2 8 

one-fourth first mtiit\ then div*. 3 

3 since } of 3 = f of 1. 4) three times 

three-fourths } of 3 times. 

(6) Find the value of | of 1 guinea. 
£ 8. d, 

8)5 5 Whenerer possible, the mult", should be done 

13 1} mentally, as in this example. 

(c) Find the value of ^ of 10«. 6d. - | of 2«. 6d. + £^- 

Y^j of a guinea. 

s. d* 8. d, 8, d, 8. d. 

9 )73 6 4 )7 6 12 ) 20 1 4) 21 

8 2 1 lOi 18 16 

Ss, 2d, + U. Sd, - Is. lOid, - Is. 6<i = 6s. bid. 
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(d) Multiply £3 10«. 8|d. by 6f 

£ s. d, 
f of 3 10 8i 

3 4J = ^ + 7 

7 ) 10 12 1} = I X t =a 18 

1 10 33 



£ 8. 

3 10 


5 


17 13 

1 10 


74 =&(d3) 



19 3 10|S 

(6) Divide Ss. l^d. by yfy* 

97K = ^5^ X ii^ =s 22035^ ^ 5508J<I. =t £22 19 0}. 

SaL LX. Find the value of 

1. I of £1 ; JS, of £5 ; § of 6s. 8(f. ; 2| of £1. 

2. £2 5s. 4J. X A ; ^ 6s. SJd. X IJ ; £8 14s. 9fd. x If. 

3. £2 5s. 4^. •♦- A; £4 6s. S^d. ^ IJ ; £8 14s. 9lfi. 4- 1|. 

4. £18 2s. 7}J. X 3J j £15 3s. 7idf. X 2f } £5 8s. Q^d. X 3J. 

5. £18 18s. 5^J. -^ ^ ; £9 17s. 6d. 4* ./V ; ^^ ^- ^i^ -^ U* 

6. if of a ion ; } of a lb. Troy ; 3J cwt. X li* 

7. 3 w. 1 d. X fi ; 3 w. 1 d. H- 4 ; 2s. 7fJ. X i of 2}. 

8. j of 18^. ; 2 c. 1 qr. 5 lb. X 5j^ ; 12f of £3 18s. 6d. 

9. £1 5s. 8J. X -* : -^} of £3 7s. 6d ; ^ of ii of 3} guineas. 

10. £2f + SJs. + 4Jd. ; £| - Js. + 9J<f. ; £1| + SJs. + SJd 

11. IJ of 10s. 6df. + J of 5s. + £J - Js. ; i of 21s. + 5 of 20s. - J of 
7s. 6d. 

12. J of 21s. + Jof£2-T\jof£J; i}of£13 + 2?of£l +j of 2 off of 
18s. 

MiSCELLAKEOUS EXAMPLES (XXXVII— LX)* 

1. Rednce A, -f^ ^^ to a common denominator. 93. 

2. Find the sum of A, {^, {y 94. 

3. Find the product of ^, ^, §. 98. 

4. Find the L. C. M. of 2, 3, 4, 5, 6, 7, 8. 75. 

5. Find the G. C. M. of 114, 178, and 216. 72. 

6. Simplify 13J - 2J + 5J - 6^ - IJ. 97. 

7. Divide it of ?i by 2 of 4J of 1. 100. 

8. Find the value of | of a ton - § cwt. 103 c. 

9. Multy £4 3s. 8J(?. by ^. 103 d, 
10. Divide £3 Is. 62c?. by 112. 103 e. 
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11. Which is the greatest and which the least of -^y J, jj^. 93. 

12. Find the sum of | of £2 17s. 6d.f and J of 4J guineas. 103 c. 

13. Which is the greater J of 2j or ^ of IJ, and by how much ? 89, 93, 
96. 

14. Find the value of ^^ of 3} guineas less ^ of } of £10. 103 c. 

3^ 

15. Multy £2 6s. 7ld, by 7J. 103 df. 

16. Divide £2 6s. Ijd. by 7j. 100, 103^. 

17. What part of 17s. 9d, is 3s. S^d, 102. 

18. Find the sum of £4 8s. 6}df. ; £2 3s. S\d. ; £5 2s< 9^1, ; and £13 
4is, 103. 

19. From £181 7s. lOJd take £99 13s. 6}rf« Ex. LIX. 

20. Reduce 3 qrs. 17 lb. to the fraction of 4 c. 1 qr. 9 lbs. 102. 

21. The greater of two fractions is 11.^, their sum is 19|, find the less. 
96. 

22. The less of two fractions is 6|^) and their sum is 2dJ, find the 
greater. 96. 

23. The product is 171^^3, and the multiplicand 13J, find the multiplier. 
33 c. 

24. The multiplier is 18J, and the product 1321^, find the multiplicand. 
33 6. 

25. The dividend is 183JJ, the quotient lil!,, find the divisor. 34 6. 

26. The quotient is 144^, the divisor 14], find the dividend* 34 c. 

27. The quotient is 18J, the divisor 7|, and the remainder 3|, find the 
dividend. 34 c, second case. 

28. The subtrahend is j of f of 5, and the remainder -S^ find the minu* 

end. 15 c. 

29. What number added to Si will make 16^? 96. 

30. What number taken from 3| will leave IJ ? 96. 

31. The length of a room being 18| ft., and the width I23 ft., find the 
number of square yards of floor ? 64, a, 6. 

32. The surface of a wall measures 260 sq. ft., and its height is 16} ft., 
find the length. 65 b, 

33. The four walls of a room measure 19§, 19f, 18J, 18} ft. in length, 
and their height is 12f ft., find the measurement of the surface of the 
walls. XLI., 4. 

34. If the surface of the four walls of a square room measures 776 sq. 
ft. and the height of the room is 12| ft., find the length of a side of the 
room, 65 6. 

35. The measurements of a block of stone are 13} ft., 8} ft., and 3J ft., 
find the number of cubic feet of stone. 68. 

36. Of a block of stone, containing 318J cub. ft., the width is 4} ft., 
and the thickness 3J ft., find the length. 69, a. 
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37. Find the simple fraction equal to 

3j - ifof jof5 + 23f-l::ii. 97. 

3 

38. Find the value of (i + ?) X (IJ + 3i) X ^ X (2i\j - 11). 

39. Find the value of^^§^ X ? of JJ|t 81 6. 

40. Find the value of i+i L- 97, 100, 81 6. 

^ ^ 12J. 

41. If I give away J of my money, then J of it, what part still 
remains? 94, 96. 

42. What number of times is |s. contained in £121} ? 59, 100. 

43. If |?y of a farm be worth £2000 lOJs., what is the value of ^ ? 57. 

44. After taking from a purse } of its contents, it was found that } of 
the money left amounted to 185. 6df. ; what money did the purse contain ? 

45. Find the value of ^t±iJ + l[ + ^ 81 6. 

46. If a pint contains 34J cub. in., how many gallons of water can be 
placed in a cistern measuring 4 ft. 6 in. X 3 ft. 4 in. X 2 ft. 9 in. ? 68. 

47. What length of carpet, { yd. wide, will cover a room 29J ft. by 
llj ft. ? 65 a, 6. 

48. Express as a fraction of £7 the difference between £4| 4- 1<^ and 
£4f X 1\. 102 6. 

49. How many yards of paper j yd. will be required for the walls of 
a room that is 16 ft. long, 14 ft. broad, and 12 ft. high, and what will 
be the cost at 2Jdf. per yard ? XLI. y. 

50. A cubic foot of wood weighing 101} lbs., find the weight of a beam 
36 ft. long, 5 ft. 2 in. wide, and 3 ft. 6 in. thick. 68. 



DECIMAL FRACTIONS. 

104. In Decimal Fractions (Decim-ns Latin = tenth) 
or tenth-parts, the integer or unit is at first divided into 
10 equal parts, and in the successive divisions, each part is 
subdivided into ten equal parts ; hence from the divisions 
into 10, 100,1000,10000, 100000, 1000000, &c., equal parts, 
there are parts named Uenths,^ ^ hundredths,^ thousandths,* 
Uen-thovsandths* (tenths of thousandths), ^hundred-thou- 
sandths ' (hundredths of thousandths), ' miUionths,' &c. 
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Integebs •000000 

«♦• cr e*- rK pr* B 

P g O B jC C^ 

S^ P- g i ^ ? 

t I s i ? 

r r I a " 

pc CO 



105. A dot called the Decimal Point is placed between 
INTEGEKS and decimal parts ; and in decimals, as in integers 
(5), cyphers must be used when necessary to keep the 
figures in the positions which give them their right value. 

106. In decimals, as in integers, each group has 10 times 
the value of that on its right, and iVth of the value of 
that on its left, and such relative value is uniform from 
millionths up to millions, and from millions down to 
millionths. 

hi h t 

0000000*000000 

M TH U S|fs?| 

g^ I i ? f r 

• <& n O fi P 
St S? OB p g^ 

5" S p p- 

e? p- 

OB * 

Hence to remove figures one place to the left is to give 
them a ten-fold value, that is, to multiply them by 10 ; 
and to move them one place to the right is to give them 
-j^^th of their value before removal, that is, to divide by 
10, and this is the case both as to integers and decimal 
parts. In such changes the decimal point must he regarded 
as fixed. 

13*125 X 10 becomes 131-25 
13-125^ 10 „ 1-3125 

13-125 X 100 „ 1312-5 
13*125 + 100 „ -13125 
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Multiply and divide 2-375 by 10 and by 100 (10 x 10). 

2'375 X 10= 23*75 one move of all figures to the left. 

2-375 X 100 = 237 '5 two moveg „ „ „ „ 

2*375-4- 10= -2375 one move „ „ „ right. 

2*375 -*- 100 = -02375 two moves „ „ „ „ 

Ex. LXL 

1. Multiply and divide 147*215 by 10. 

2. „ „ 152*5 by 100. 

3. „ „ 1205*1205 by 1000. 

4. Multiply -1325 by 10 and divide the product by 100. 

5. Multiply and divide "5 by 10, also by 100. 

6. Multiply *125 by successive tens until it becomes 125*. 

7. How often must *125 be divided by 10 to make it -00125. 

8. By what number must *0115 be multiplied to make it a whole 
number. 

107. In decimals, as in integers, and also in any set of 
figures containing both integers and decimals, the lasi 
figure used gives the namcy thus 15*175 may be taken in 
parts, as 

1 I 5 * 175 using 1 . . . . is 1 ten, &c. 
15 I -175 „ 15. . . „ 15 (units), &c. 
15*1 I 75 „ 151.. „ 151 tenths, &c. 
15*17 I 5 „ 1517. „ 1517 hundredths, &o. 
15*175 „ 15175 „ 15175 thousandths ; 
and if the units are taken separately 

15*1 I 75 is 15 units and 1 tenth, &c. 

15*17 I 5 „ „ and 17 hundredths, &c. 

15*175 „ „ and 175 thousandths. 

Express as decimals, 3 tenths, 7 hundredths, 19 milHonths. 

tth- hth. njth. 

*0 '00 * 000000 

•3 '07 -000019 

Ez. LXIL 

1. Express as decimals ^, ^, ^Ji?, tAot* 

2. „ „ 3 tenths, 103 tenths, 17 millionths. 

3. „ „ 1218 hundredths, 1218 millionths. 

4. M „ 9 ten-thousandths, ^ and }g. 

5. M »» 1019 tenths, 1019 hundredths, 1019 thousandths. 



DBGEIIAL FBAOnONS. 63 

108. To EXPRESS A DECIMAL AS A VULGAR FRACTION, find 

the name of the last figure used, and write B5!!il^. 



Express as vulgar fractions * 037, * 01, 2 • 3, 3 - 17. 

•037 = ^ -01 = ^ 

th*»- h^ 

2-3 =|jor2ft, 3-17=}aor3^. 

Ex. LXm. Express as vulgar fractions in their lowest terms. 91. 
1. -107, -17, -0017, -01219. 2. 3-9, 4-175, 5*135, 5*117. 

3. -0001, -017, -000005, -001. 4. 15-25, 18-2, 134-25, 53-155. 
5. 8-125, 10'005, 15-05, 7-0015. 6. 10 -1, 100-001, 7*105, 6*0055. 

ADDITION AND SUBTRACTION. 

109. Place the decimal points nnder one another in a 
vertical Hne, and then like will be arranged under Uhe, 
Add and subtract as with integers. 10, 13. 

h t h t 

0000000*0 
M TH u t"- h»»» th"" t-th«- h-th«- m*"*- 



3-415 
-931 


18thous*»^ i.e. 


1 
hdth 


8. 
th«"- 


7- 

5-125 

3-077 


14 hund««- i.e. 

15 tenths i,e. 


1 

1 • 
a 


4. 
5. 


18-548 



£z. LXIV. Find the sum of 

1. 13-355 + -5127 + -00005 + 1 + -0015 + 37-5. 

2. 37-537 + 3-7537 + 375-37 + 3753*7 + 37537. 

3. -0001 + 1-011 + 111 + 1011- + -111 + -1011. 

4. 1-01234 + 3-5123 + -5755 + 13-575 + 13-5. 

5. -32174 + 3-2174 + 32-174 + -00321 + -03217. 

6. 15*125 + 151*25 + 1512-5 + 15125 + * 00125. 

Prom 1 5 7 * 2»o 5 5»o 0»o 10 t-th"- = Ith*"* 

Take 1 5'- 7 2» 5» 5 10 th"» = lh"» 

141*5295 10 1*^ =Xu, 
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Ex. 



LXV. 
1. 
3. 
5. 
7. 
9. 
11. 



15-002 - 11-777. 2. 

171-1514 - -17151. 4. 

16-5543 - 15-4755. 6. 

1-31625 - 1-25613. 8. 

-00005 - -0000125. 10. 

12-015 - 8-7557. 12. 



2-25 - -751326. 
3-1425 - 2-889765. 
2158-6 - -25168. 
2-005 - 1-999. 
15-0165 - 3-00065. 
3-121515 - 1-563755. 



MULTIPLICATION. 

110. Multiply as if all the figures were integers, and 
mark off in the product as many decimal figures as are 
found in the multiplicand and multiplier together. 



Multiply 15-5 by 3-25. 



1 5-5 
3-2 5 

7 7 5 
3 10 

4 6 5 

5 0-3 7 5 



_ 155 



= a& (l^S) *8 vulgar fractions, ^ 



X m =: 



— 50375 
1000 



Ez. LXVI. — Find the value of 




1. 15-5 X 15-25. 


2. 3 


3. -0001 X -05. 


4. - 


5. 22-25 X 23-5. 


6. • 


7. 2-5 X 5-2 X -05. 


8. - 


9. 17-5 X 3-25 X 18. 


10. - 


11. 18-7 X 13-5 X -55. 


12. 1 


DIVISION. 



and 50375 thousandths will be written 
decimally by placing the last figure 5 in 
the thousandth's place, thus: 50-375, and 
the number of decimal figures will be found 
as many as in multiplicand and multiplier 
together. 



25 X 3-25 
00005 X -005. 
0125 X -7. 

2 X •04x -05 X -006. 
005 X -5 X -015 X -009. 
-15 X -35 X -5 X 1-5. 



III. Work as with integers, remembering that the last 
figure used gives the name of the particular number 
used and also o/the quotient figure. 





M 

5 )4-235 

•847 



h 




t 


TH 



h 




t 





u 





tthi 




h*'^' th*'" t-th«" h-th"- m"- 



5 ) 42 tenths 5 ) 23 hundredths 5)35 thousandths 

8 tenths, 2 over 4 hun*"", 3 over 7 thoxisandths 
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In all cases it is sufl&cient to work down to millionths, 
unless directed to do otherwise. 

Ez. Lxvn. 

1. 131-255^5. 2. 3120-005 -*. 7. 3. 120-008-^8. 
4. 476-136 + 12. 5. 151-1232 + 6. 6. 100-0005 + 9. 
7. 300-0123 + 8. 8. -412675 + 9. 9. -1304276 + 12. 



LONG DIVISION. 

112. Observing that the quotient remains the same, 

when divisor and dividend are both multiplied by 10, if 

^v ^ ,Q the divisor is not a whole number, multijtly 

jlJ^ it hy 10 as many times as may be necessary 

to make it a whole number; and multiply 

20) 60 (3 the dividend also hy 10, the same number 

10 10 of times. The division can then be carried 

on as in integers; the last figure used 



"^ . ^ gives the name of the number under divi- 

sion, and also the name of the figure 
obtained as a quotient, for a certain part of tenths, 
must be tenths, of hundredths, hundredths, &c. 

113. The multiplication of the divisor by 10 once or 
more, as also of the dividend, can be done at once, by a 
change of the position of the figures, with reference to the 
points. 106. 

Divide 4-785 by -15. 

t 
-15)4'785( when multiplied bylOx 10 become 15- ) 478 -5 (31 -9 

45 

28 units 
15 

135 tenths 
135 



The division consists in 


finding 


^th part of 47 tens = 


3 tens 


„ „ 28 imits 


r= 1 unit 


„ ,,135 tenthf 


)= 9 tenths. 
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Ex. IXym. Find the value of 

1. 31-250 -4- 125. 2. -15625 -*- 12-5. 

3. 156-25 -*. -025. 4. 1-5625 -*- -0025. 

5. 181-3 -4- -185. 6. 362-6 -»- -00074. 

7. 242-76 -4- 2856. 8. 24-276 -*- 2-856. 

9. 48-552 -i- 14-28. 10. 12-138 -*- -956. 

11. -375 + -000375. 12. 75000 + -75. 

114. To REDUCE A FRACTION TO A DECIMAL, Consider the 
fraction as ^~ (81&), and divide the mimerator by the 
denominator (111) (113). 



Keduce f and 8-j^ to a dec. 



4)5-00 



4)1-2500 



8 )3-000 jg 

• 375 being Jth of 30 tenths 

„ „ 60 hundredths -3125 

„ „ 40 thousandths. 
J = -375 8^ = 8-3125. 

Ex. LXIX. Reduce to decimals 

i-i.j.f.A-_ 2 m lift 5^, 3 A 

5. 13i, 12i, 10^, 5J. 6. 3^, 4A, 51i, 8^ 

7. 2J of 31 of 4J. 8. 5J of i of ||- 

3i 

CIRCULATING DECIMALS. 

1 15. When, as in bringing A to a dec, ^ ^^ . a figure 

•416 

recurs, it is usual to write it only once, and to place a dot 

over it, to signify, that if the division were carried on, 

there would be a continued repetition of that figure; 

should two figures recur, a dot is placed over each ; when 

three figures or more recur, a dot over the first and one 

over the last figure indicate the repetition. 

116. To EEDUCE A DECIMAL, IN WHICH ALL THE FIGUKES 

CIRCULATE, TO A vuLGAE FRACTION, write as a numerator 
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the circulating figure or figures, and as a denominator 
9, 99, 999, &o., just as one, two, three, &c., figures 
circulate. 

The correctness of the method will appear from the 
following considerations : — 

J = •1111111, &c. .-. i = -5555555, &c. 
g»g = J + 11 = -010101, &c. /. ig = '050505, &c. 

gjg = 1 + 111 = -001001, &C. .-. gjg = '005005, &c. 

that is, in the vulgar fractions, which are equivalent to 
circulating decimals, as f = '6, ^ = '65, the recurring 
figure is found in the numerator, and the number of 9s 
in the denom' corresponds to the number of repeat* figures. 

Reduce to a vulgar fraction *^. 05, *d24d. 

" 99 99 9999 9999 

83 
Ex. LXX. Reduce to vulgar fractions s _^ 

1. -57, -16, -110,3-54, 5- m. 3333 

2. 4-06, 5-6, 13-05,7-006, 3-(>4. 

3. 14-14,7-^5, '117,4-26, 19- Id. 

117. To REDUCE TO A VULGAR FRACTION A DECIMAL, OF 
WHICH SOME FIGURES CIRCULATE AND SOME DO NOT, — leaving 

integers untouched, ttse the decimal figures to the end of 
the first period only, that is, without any repetition of 
figures — for the Numerator, write down all the decimal 
figures and subtract from them the non-repeating figures ; 
for the Denominator, write of 9s one for each repeating 
figure, followed by Os, one for each non-repeating figure. 



3-4 = 3j. (116). 
3-04 = 3and(i-4- 10 ) = 3^. 
3-004 = 3 and (j + 100 )= 3j^ 



In these denom"- are found one 
9 for the one repeating figure, and 
cyphers for each non-repeating 
figure. 



•545 = A 4- i?. = ^950 + 430 __ 5380 _, 538 . ^ 543 - 5 

10 990 9900 9900 990 ^'^' 990 

543 — 5 __ nU decf figures — non-repeaiff figures, 

990 9s /or each repeats ^ and Os. for each non'repeats figure. 

F 2 
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Ex. TiXXT. Reduce to vulgar fractions in their lowest terms. 

1. -341, 3-416, 1-166,4-035. 

2. 2 - 736, 5 • 266, 15 - 12d, 3 - 26. 

3. 1-01S6, 7 -3153, 8-13123, 17-116. 

4. 3-2184, 3-2184, 3-^184, 3-2164. 

5. -0426, -0426, -0426, 4-04S. 

6. 4116, 7-216, 6-1516, 15-33. 

118. In Examples of add" and subt", in whicli oircnlating 
decimals occur, and the result is required correct to six 
places, it will be sufficient to work as far as 8 or 9 places. 

Add together 14-2, 3-Oif, 112-0003, 2*61§, correctly to 
six places. From 1' 16123 take '62?. 



14-222222 


22 






3-017171 


71 


1-151231 


23 


112-000333 
2-518518 


33 
51 

77 


-527527 


52 


•623703 


71 


131-758245 





Ex. LXXII. Find the value correct to six places, of 

1. -15t + -132514 + 3-51? + 24-36 + -00151276. 

2. 36-26 4- -2? + 7-163 + '6 + 3-76 + 142-16. 

3. -3 - -006; -Ot - -012346; 9 - 6-1^5?; -? - -01?. 

119. When absolute correctness is required, and in 
examples of multiplication and division, it is necessary 
to change the circulating decimals to vulgar fractions 
(116, 117), and to work with them, changing the result 
back to a decimal, if required to do so. 

Find the value of -36 X '36 and of -16 -r- '003. 

1 7 
•36 X -36 = H X ^- = 1 = -129629, &c. 



18 



5 10 



16 4- -003 = 15 ... A = ^ X ^= 50. 
90 • 900 90 3 
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Ex. LZXm. Find the value of 

1. 36-25 X -3; 4-t5 X -23; 15-15 X -31. 

2. 3-12d X -36; 71-2t X -16; 172-1 -*- -16. 

3. -3 ^ -Od; -016 -*. 2-6; 3-1? -*- 4-16. 

4. 6-126 -*- 3-04; 4-1 -*- 1-4; 18-1?5 -*- IS'l. 

120. To FIND THE VALUE OF ANY DECIMAL OF A GIVEN 

QUANTITY, work 08 with integers, in Eeduction for, by way 
of illustration, the change from a part of a £ to shillings, 
must be made by the same method, as from whole £ to 
shiUings. 

Find the value of £-3675. 

£ 
-3675 or part of a £. 

20- 



8, 7-3580 or 7s. and part of another shilling. 
12- 

d. 4*20 or 4d, and part of another penny. 

.2 ^ number ^ ^^j 7s. 4W. 
name •« • » 

121. Whenever cyphers in decimal places are not of use 
to keep figures in their proper positions with reference to 
the decimal points they should be struck out as above, 
because of no value and of no use. 

Find the value of -05 of £2 5s. and '1255 of 7s. 6cf. 

(a.) Quantities &c. must be 
expressed in ONE name for 
multiplication and division 
by decimals. 



s. 
45 

'05 


d. 

90- 

•1255 


s. 2-25 
12- 

d. 3-00 


d. 11-2950 
•295 = m. 



JSP 



Find the value of 2 - 3d of a ton. 

2-3d = 2jj = 2fg of a ton. 1036. 

tons cwt. qrs. lbs. oz. drs. 
3 ) 7 4 

6 ) 2 6 2 18 10 lOj 23 = 8 -*. 6 = J X L =i- 
7 3 3 i~l2f ' ' 3 6 9 

2 3 

2 7 3 3 1 12J 



18 
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Find the value of 

1. •35of£l; -1215 of £1. 

2. 23-5 of 7s. ; 1 -75 of 3». Srf. 

3. • 1235 of £7 ; • 0075 of 9 guineas. 

4. 2-35 of 18». 6d. ; 5 • 175 of 5^ guineas. 

5. 18 * 125 of a cwt. ; *425 of 7^ tons. 

6. 3-225 of £4 2». 6d,; 23-25 of £8 3s. 6df. 

7. • 175 of £6 6s. Sid. ; 4-4 of £2 3s. 6d. 

8. 13-1255of 10s. 6d.; -00123125 of £10 6s. Si. 
a -75 of 1 m. 430 yds. ; 5*6 of 1 cwt. 1 qr. 4 lbs. 

10. • 1775 of 1 sq. yd. ; 32 -55 of 2 m. fur, 10 p. 

11. -2275 of £12 17s. 6d.; 5*75 times £2 16s. Sd. 

12. 37-45 of lOjs.; •7s. + £-7 +-7 crowns. 

13. £-125 + -125s. + -125^.; • 126 of a guinea. 

14. 2-1375 of 3s. 4d. + 5*385 of 6s. Sd. - -325 of £1. 

15. - 275 of a guinea + 1 • 275 of a £ + 1 • 275 of a crown. 

122. To REDUCE A GIVEN QUANTITY TO THE DECIMAL OF 

ANOTHER QUANTITY, in 8ome cases, the result can be obtained 
by a number of direct changes (Eednction, 38) firom the 
lowest name in the given quantity to the name required, 
integers being added to decimals (like to like) as oppor- 
tunities occur, — otherwise the given quantity must be ex- 
pressed as a vulgar fraction of the other (102), and the 
vulgar fraction changed to a decimal (114). 

(a) Reduce £3 15s. e^d. to the dec. of £1. 

4) 3- fourths of Id, 

1 2) 6-75 -75^. with 6'd. added. 

20 )15-56 25 -56258.,, 15 -s. „ 

3-778125 •778125£ wHh £3- added. 



(6) Reduce Is. d^d. to the dec. of 3s. 6}{f. 

Is. 93<f. = 87 far. 170 •) 87-00 (-51, &c. 

3s. e^d. = 170 far. 850 

200 
(By 102) vulg. fr. = ^. 170 

30 
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LXXY. Reduce — 

1. 45. Qd, to dec. of £1 ; £1 3s. 6d, to dec. of £1. 

2. 18s. to dec. of 13s. 6d. ; 14s. 6Jcf. to dec. of £1. 

3. £1 3s. 6d. to dec. of £1 ; 3s. GJcT. to dec. of 15s. 9d. 

4. 4s. 9j(/. to dec. of 5s. 11^ ; £3 16s. Sd. to dec. of £5 19s. 8d. 

5. 17s. 6^d. to dec. of 1 guinea ; 7s. 6jcf. to dec. of £4. 

6. 5 c. 1 qr. to dec. of 13 c. 2 qrs. ; 2 fur. 39 yds. to dec. of 1 mile. 

7. 4 m. 1517 yds. to dec. of 100 m. ; 8 hrs. 18 m. 16 sec. to dec. 

of 1 day. 
6. 2 qrs. 1 lb. to dec. of 1 cwt. ; Ib^ days to dec. of 365 days. 
9. 13s. S^d, to dec. of £1 ; 16s. Q^d. to dec. of 4 guineas. 

10. 2^ guin. to dec. of 5 J guin. ; 3 lbs. 7 oz. to dec. of 5^ cwt. 

11. 18s. 6d, to dec. of 1 crown ; 15s. 4d, to dec. of ^ guin. 

12. 2} in. to dec. of 10 yds ; 2 t. 1 c. 8 lb. to dec. of 1^ cwt. 



MlSOELLANEOUS EXAMPLES (LXI — LXXY). 

1. Write as decimals ^ V?, yofej, and 13^^. 107. 

2. Express as decimals }, ^y ^, ^g. 114. 

3. Express as a decimal 3^ of 4^ of 5} of 3. 89, 114. 

4. Express as a decimal ^ of 7] of 5^. 81, 89, 114. 

5. Find the sum of 121053, 1*21053, 12-1053. 1210*53. 109. 

6. Find the continued product of 12*5, 1*25, and 125. 110. 

7. Divide *0125 by *155. 112, 113. 

8. Divide 178*25 by 41*5. 112, 113. 

9. Express 3*125 and 3*125 as vulgar fractions. 108, 117. 

10. Find the value of £* 31275. 120. 

11. Beduce g and ^ to decimals. 114. 

12. Find the value of £*05 + *125s. + S'25d, 120. 

13. Multiply *25 by *35, and divide the product by *075. 110, 113. 

14. Find the value of £3125 + * 3125s. + 31 '25(1. 120. 

15. Beduce 4s. G^d, to the decimal of a guinea. 122. 

16. Find the number of hours, minutes, and seconds equal to *1715 
days. 120. 

17. Multiply Is. 6}dL by *125, and divide £8 15s. 6i. by *75. 121 Ex. 

18. Findthevalueof l*25of 3*75of£l*5s. 110,120. 

19. Find the value of 1*2? x 3*S of £4J. 117, 116, 98. 

20. Find the value of * 73125 of £15. 121. 

21. Find the difference between 1*5 of 3*5 of £1*78., and J of 3f of 2 J 
of £18. 110,120,98,103. 

22. Multiply 8 *d by 12*5 (116, 108), and divide the result by 1:^ 
(816). -25 • 



72 EXPLANATOBY ABITHMETIO. 

23. Find the value of -475 of £5-355 (121), and of -12345 of £100 
(121), and reduce 1 * 5d. to the decimal of £3 * 75. 122. 

24. Reduce ^ and j, to decimals, also 4*17 and 4*17 to vulgar frac- 
tions. 114, 108, 117. 

25. Express * 125 of a ton in half ounces, and find their value at 13 '5d. 
per half oz. 120,110. 

26. The length of a floor being 17*75 feet, and the width 12*125 feet, 
find the number of square feet of surface. 65, 110, 120. 

27. Multiply 5s. 0*15cf. by 75*75, and divide £13 15}5. by -005 
of 1*5. 121a, 110, 112. 

28. Add together f* if ^^ iJq as vulgar fractions and as decimals. 94, 
114, 109. 

29. Express *065 cwt. as lbs., and multiply £1 55. 7*75df. by 3}. 
120, 108, 103d. 

30. Reduce *65 and -0065 to vulgar fractions, and express £1 3s; 7^. 
as a decimal of £4. 108, 122. 

31. Find the value of £*015 + *015s. + -015 of a guinea. 120. 

32. Reduce £-5 of £3 7s. 6d. to the decimal of * 75 of £5 6s. 121a, 122. 

33. The multiplicand is * 000025 and the product -0075; find the 
multiplier. 33c. 

34. Multiply 1 cwt. 1 qr. 4 lb. by 3*125, and divide 4*17235 by 
•0005. 121a, 112. 

35. Reduce 2 * 5 of £ * 85 to the decimal of 1 * 5 of £1 * 5. 116, 108, 102. 

36. Reduce *d of Is. + '16 of half-a-crown + *5(1 to the decimal of 
£10. 116, 117, 108, 102, 114. 

37. Find the value of "^^ of L^ of 1-^ . (81 5), 112, 110. 

1 * Zo 'iO * 10 

38. Reduce to a simple quantity %-^ of ±iL+i-^. (816), 112,110, 

Z' o ' 15 ' Z 

112. 

39. Find the difference between 5} guin. and £3*15. 1036, 120. 

40. Express £17 8s. lOid. as a decimal of £23 15s. 7id» 1226. 

41. Express as vulgar fractions *12t, *S3d, 18*1216. 116. 

42. Express as vulgar fractions 3*017, 15 '0125. 117. 

43. Divide the sum of 18*15 and 1*815 by their difference. 

44. By how much is the sum of 1{, 3*25, 4*125, greater than 2*1325 ? 
114, 109. 

45. Work correctly to six places of decimals 3*1215 — 2*1^15 + 
14*6. 118. 

46. Find the value of £1*75 + 2*1625 guin. - 1*215 crowns. 120. 

47. Reduce * 00315 cwt. to oz. and decimal of an oz. 120. 

48. Express 17 * 125 miles in yards. 120. 

49. Reduce 3* 125 guin. to £ and decimal of a £. 48, 120. 

50. Express £3*7d as a decimal of 3*73 guineas. 117, 102c, 114. 
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PRACTICE. 

123. Practice is the name given to the method of finding 
the value of any quantity, when the price given is the value 
of a unit, as the value of 37 c. 3 qrs. 7 lbs. at £1 1». 8d. for 
1 cuot.j or of 253 yds, at 4«. 6^. for 1 yd. 

Taking the value of a unit as material to work with, 
the result required is reasoned out with such considerations 
as the following : — 



to three times the 


quantity belong! 


three times the value. 


fonr times, &c. 


» » 


four times, &c. „ 


one 


-third 


» n 


one-third 


i» 


one-fourth, &c. 


» » 


one-fourth, 


&c. „ 


three times, &c. 


the price „ 


three times, 


» &c. „ 


one-third, &c. 


» )) 


one-third, &c. „ 


of£] 


L i.e. 205. 


of Is. i.e. 12d. 


of 1 ton, i.e. 20 cwt. 


s. 


d. 


d. 




cwt. 


10 


= J 


6 =1 




10 =4 


6 


8 = I 


4 =J 




5 =i 


5 


= } 


3 =J 




4 =1 


4 


= } 


2 =1 




2J = i 


3 


4 = ^ 


lj = i 




2 =A 


2 


6 = I 


1 =n 




1 =4 


2 


o = A 








1 


8=A 


of 1 qr. i.e. 28 lbs. 


of 1 cwt. i.e. 112 lbs. 


1 


4 = A 








X 








1 


3 = A 


lbs. 


2 qrs 


. (56 lbs.) = J 


1 


o = i, 


14 =J 


1 qr. 


(28 „ ) = 1 




8 = A 


7 =J 




16 „ = i 




6 = A 


4 =i 
3J = i 
2 =A 

1 ^A 




14 „ =i 
8 „ =A 
7 » =A 
♦ .. =4 



124. In all cases exact parts may be found by express- 
ing both quantities in the same name, and trying con- 
secutive numbers; thus: having 18 sec. to get an exact 
part of 1 minute, i.e. 60 »cc., try 18, 17, 16, and then 15 
are found exactly ^th. 



EXPLANATOBY ARITHMETIC. 



Find tke value of 45 yards at £3 15s. per yd. 

£ 



10s. = J of £ . 


45 

3 

135 


Talue of 45 yds. at £1 each. 




), ,y £3 each. 


5s. = } of 10s. 


22 10 


n » l0*« V 




11 5 


»> w 5s. jf 




168 15 


£3 15s. each 



Considerations that occor in example above, starting with 
value at £1 each (worked out mentally). 

Value at £3 each = three times value at £1 each. 



n 



lOs. ,, = one-half 



5s. „ = one-half 



9f 

n 



£1 „ 

10s. „ 



1. 138 @ £5 10s. 

3. 159 

5. 873 

7. 140 

9 418 

11. 250 



„ £2 2s. 6. 
„ £4 Is. Sd, 
„ £2 15s. 
„ £1 7s. 6d. 
„ £7 Is. Sd, 



2. 

4. 

6. 

8. 
10. 
12. 



246 @ £3 6s. 8d. 
175 „ £5 3s. 4</. 
258 „ £5 4s. 
347 „ £2 16s. Sd. 
258 ,, £3 12s. 
384 ,. £4 16d. 
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Find the value of 1278 articles at £3 15s. S^d, each. 



10s. = Jof£l 



i of 10s. 
A of 5s. 
J of ed. 



5s. 
Sd 
2d 
id. = } of 2d. 



£1278 = value of 1278 articles at £1 each. 
3 



3834 
639 

319 10 
31 19 
10 13 
2 13 3 

4837 15 3 



)) 


£3 each. 




» 


10s. 




l> 


5s. 




M 




6d. 


)) 




2d. 


)) 




id. 



£3 15 Bi 



Considerations that occur in the foregoing example : 
Value at £3 each = three times value at £1 each. 





10s. „ 


= one-half 


» 


£1 „ 




5s. „ 


= one-half 


» 


10s. „ 




6(/. „ 


= one-tenth 


» 


5s. „ 




2(i.„ 


= one-third 


» 


6d „ 




hd.„ 


= one-fourth 
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2^. „ 



PKACTICE. 




Ez. LXXVU. 






1. 225 at £5 12s. 6d, 


2. 


318 at £3 14s. 6d, 


3. 146 at £1 15s. 6d. 


4. 


552 at £2 lis. 6rf. 


5. 358 at £6 17s. 


6. 


219 at £1 17s. 6d. 


7. 356 at £9 14s. 6d. 


8. 


357 at £4 15s. Sd. 


9. 257 at £1 5s. 6rf. 


10. 


388 at £9 13s. 6d. 


11. 528 at £5 17s. 9d. 


12. 


188 at £1 16s. Sd. 
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125. It is often desirable to consider whether the required 
result will be obtained most readily by starting with the 
value at £1 each, at 1«. each, or at Id. each. The follow- 
ing example is worked out from the three different starting- 
points for the purpose of comparison. 



Find the value of 77 yds. at 6s. lOid, each. 
£ 



5s. i of £1 

Is. i of 5s. 
6(1 1 of Is. 
4d. J of Is. 
id.lof4d. 



77 at £1 each. 



19 5 
3 17 
1 18 6 
15 8 
3 2} 



6d. i of Is. 
4d, ^ of Is. 



id. I of 4d. 



26 9 4} 



s. 

77 at Is. each. 
6 



462 at 6s. 
38 6 
25 8 
3 2i 



2,0) 52,9 4J 



d. 



id, i of Id, I 77 at Id, each. 
82 



26 9 4i 



»> 



154 
616 

6314 at 82(1 each. 
38i at id, „ 



12) 6352} 
2,0) 52,9 4J 



26 9 4i 



]!z. Lxzvm. . 






1. 337 at 3s. 1^ 


2. 


328 at 14s. 6K 


3. 536 at 3s. 9^, 


4. 


653 at 5s. 2id. 


5. 229 at 9s. 2^ 


6. 


118 at 7s. lOid, 


7. 300at lis. 7i(f. 


8. 


1000 at 13s. 8ic?. 


9. 1500 at 12s. 8H 


10. 


1509 at 18s. lOid 


11. 788 at 8s. 8f (/. 


12. 


488 at 6s. 6f c/. 
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T.XXTX 

1. 
3. 
6. 
7. 
9. 
11. 



158 at £2 16s. 6d. 2. 

316 at £4 188. lOd. 4. 

228 at £1 17s. 10^ 6. 

1329 at £5 9s. 8}d. 8. 

365 at £2 4s. 5^ 10. 

338 at £5 6s. 6|cf. 12. 



316 at £3 16s. 6i. 
528 at £7 14s. Sd. 
336 at £2 lis. 9K 
258 at £1 2s. 2^cf. 
336 at £1 4s. S^, 
500 at £2 13s. 11^ 



Find the value of 3 cwt. 1 qr. 14 lbs. at £1 5s. Sd, per cwt. 

£ s. d, 
1 qr. = J 1 5 8 Tal. of 1 cwt. 
of 1 cwt. 3 



141bs.=i 
of 1 qr. 



3 17 val. of 3 cwt. 
6 5 „ 1 qr, 
3 2i „ 14 lbs. 



Considerations that oecnr. 
3 times a quantity . . 3 times its value. 
Jth of „ „ . . ith of „ 
i of „ „ . . J of „ 



if 
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£4 6 7i „ 3 c. Iqr.Ulbs. 

Find the rent of 15 ac. 3 r. 15J p. at £1 15s. 4d. per acre. 

£ s. d. 



2r.=J of 1 ac. 



1 r.=J of 2 r. 
10p.=iof Ir. 
5p.=^ of 10 p. 
ip.=T^of 5p. 



1 15 4 rent of 1 ac. 
15 



26 10 . . 

17 8 . . 

8 10 . . 

2 2J=je 



15 ac. 
. 2r. 
. Ir. 
. . lOp. 
. . 5 p. 

. . . ip. 



27 19 111, 



15 a. 3r. 15ip» 



Considerations bj which the result 
15 times a quantity of land 
One-half of 



One-fourth of 
One-tenth of 



it 
a 

if 



a 
a 
a 
a 



is reached. 

15 times its rent. 

One-half of „ 

a a »> 
One-fourth of,, 

One-tenth of „ 



1. 
2. 
3. 
4. 
5. 
6. 



5 cwt. 1 qr. 11 lbs. at £3 16s. per cwt. 

2 cwt. 3 qrs. 17 lbs. at £5 17s. 6d, per cwt. 
4 cwt. 2 qrs. 16 lbs. at £3 10s. l^d, per cwt. 
12 cwt. 1 qr. 9 lbs. at £1 14s. 7fcf. per cwt. 

3 qrs. 4 lbs. 14 oz. at 17s. S^d. per qr. 

2 qrs. 21 lbs. 8 oz. at £1 5s. G^d, per gr. 
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7. 3 cwt. 1 qr. 7 lbs. 8 oz. at £1 145. 8Jd. per. qr. 

8. 2 cwt. 1 qr. 4 lb. 5 oz. 3 drs. at £l 3s. 9d. per gr. 

9. 12 oz. 16 dwts. 18 grs. at 13s. 9d. per oz. 

10. 15 yds. 2 ft. 2 in. at I7s. 6d. per yd. 

11. 47 a. 1 r. 28 p. at £3 5s. 6d. per acre. 

12. 4 m. 3 w. 4 d. at £1 10s. 6d. per month. 



Miscellaneous Examples (LXXVI — ^LXXX). 

1. What is the pay of 576 sailors, at 13s. 6Jd each ? 

2. Find the charge for 1718 barrels at 8s. 9fd. each. 

3. What will be the cost for 365 days at 5s. Sid. per day ? 

4. A man owes £5000, and for every £ will pay only 17s. 6d., what 
sum will pass to his creditors ? 

5. A man owes £1560, and will fail to pay 4s. 6d. on every £, how 
much in all will his creditors lose ? 

6. What will be the cost of papering 3125 sq. yds. at 6fd. per yard ? 

7. What will be the value of 1255 cub. ft. of timber at 4s. 6Jrf. per 
cub. ft. ? 

8. Find 1237 times £1 16s. SJcT. 

9. If one piece of gold coin weigh 3 dwts. 11 grs., what will be the 
weight of 576 pieces ? 

10. If lodgings cost 10s. 6d. per week, how much do they cost for 
53 weeks 6 days ? 

11. If an officer's pay is 10s. 9d. per day, how much will be received in 
the year 1884? 

12. If 3 cwt. 1 qr. 5 lbs. be bought for £1 Is. 6d. per cwt., and the 
same quantity at £2 3s. 9d, per cwt., what is the cost of the whole ? 

13. A room is 14 ft. sq. and 10 ft. high, find how many square yards 
of wall there are, and the expense of painting at Is. G^d. per sq. yd. 
XLI. X, 

14. 1000 acres are rented at £2 5s. 4d. per acre ; and of them 803 are 
sub-let at £2 10s. Sd. per acre, and the rest at £2 1 2s. 6d. per acre, what 
gain is made ? 

15. A block of stone measures 14 ft. 9 in., 8 ft. 6 in., and 3 ft. 10., 
what will be its weight at 3 qrs. 7 lbs. per cub. ft. ? 68a. 

16. Find the value of 18 lbs. at 7^ per lb., 28 lbs. at SJd, 120 lbs. at 
Is. l^d., and 15 lbs. 4 oz. at 4s. l^d. 

17. A chest of tea contains 139 lbs., find its value at 2s. 4^£f. per lb. 

18. What will be the cost of 1547 ac. 1 r. 18 p. at £3 15s. per ac. 

19. What will be the cost of 9 cwt. 2 qrs. 17 lbs. of lead at £2 Os. 7d. 
per cwt. ? 

20. If a person's estate bring him in £21506 per annum ; and the land 
tax is at the rate of 2s. 7^cf. per £, how much will his tax amount to ? 
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PROPORTION. 

126. When two abstract or concrete numbers are com- 
pared as to the number of times the first contains the 
second, or as to the part the first is of the second, the result, 
obtained by division, is called the Batio. 

Thus such a comparison of 12 with 3 (written 12 : 3), or 
of 3 with 12 (written 3 : 12), made by divisionj gives the 
ratio of 12 : 3 as 4, that is, 12 is 4 times 3 ; and gives the 
ratio of 3 : 12 as -^y = i, that is, 3 is one-fourth of 12. 

127. When two ratios differently expressed are equal, 
they form a Proportion, and the numbers, compared in 
them, are said to be Proportionals ; thus 6 : 12 : : 13 : 26 
are proportionals, since the ratios -^ ^ are equal, each 
being i. 

1 28. When four numbers are proportionals, the product of 
the extremes is equal to the product of the means, thus : 

ft . 19 .. io . ftfi extremes 6 X 26 = 156. 

6. 12. .13. 26 means 12 X 13 = 156. 

This will be seen by bringing the fractions which 
express the two ratios to a common denominator. 

^ J{ The fractions being equal, must 

have the same numerators when ex- 
Com. Mult. 12 X 26 pressed with their ^rea^est common 

denominator : and it will occur, in 

extremes 6 x26 13x12 means such work, that one numerator is 

12 X 26 26 X 12 the product of the two extremes ; 

the other the product of the two 
5?5 y& means. 

129. From this it follows that, of four numbers that 
are proportionals, any three being given, the fourth can 
be found by multiplication and division. 



5 : 15 : : 3 : 9 extremes 5x9= means 15 X 3. 

I^XJ^ 1^, ,^^^ \h) 3X15 ^ 4,^ ,^^^ 

9 5 

c) 5j<^ ^ 2nd term. <^ ^-^J. X 3rd term. 

3 15 

* Used in working Rule of Three 
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Xz. T.TTTT. Find the number required to complete the four propor- 
tionals in the following : 



1. 


65: 


260 : : 


3. 


X \ 


: 27 :: 


5. 


65 : 


: 65 :: 


7. 


15: 


: a? : : 



27 : X, 


2. 


13 : 62 : : 


a? : 144. 


144 : 432. 


4. 


9 : x\\ 


: 120 : 360. 


80 : X, 


6. 


12 : 144 : : 


: X : 1728 


111 : 333. 


8. 


a? : 136 : 


: 2 : 18. 



130. To express the ratio of two concrete (36) quanti- 
ties, such quantities must of necessity be of the same 
hind and in the same denomination, otherwise no exact 
comparison can be made between them. 

The RATIO, giving the result of the comparison obtained 
by the division of the former term by the latter, is an 
ABSTRACT NUMBER being either a certain number of times or a 
certain part. 



Find the ratio of Ss, 8d : 135. 4d. 

65. Sd. = SOd. 
13s. 4d, = 160d. 



— - = I.e. I : 2. 
160 2 



Find the ratio of 

1. 2s. ed. : 5s. 

3. 1 cwt. 1 qr. 8 lbs. : 2 cwt. 2 qrs. 16 lbs. 
5. 1 h. 45 m. 45 sec. ; 3 hrs. 15 m. 15 sec. 
7. 3 a. 1 r. 20 p. : 5 a. 2 r. 10 p. 



2. £2 6s. Sd. : £3 13s. 4d. 
4. 3 qrs. 14 lbs. : 8 cwt. 
6. £1 7s. ed. : £3 15s. 
8. £15 15s. : £16 16s. 



RULE OF THREE. 

131. The practical application of the foregoing con- 
siderations is called the Kule of Three, because three out 
of four proportionals are used to find the fourth (129 h). 
The rule is applicable in cases in which proportionals occur 
as with reference to weights and values — quantities and 
prices — ^wages and time— debts and part-payments, &c. 

The Unitary Method, by which such calculations can 
also be made, is explained at the end of this chapter 
(page 86). 
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If the value of 13 yds. is £2 12»., what are 18 yds. worth? 

Since 13 yds., 18 yds. have the same ratio as the two values 
52«. and value (shillings) sought, we writ* the proportionals — 

Material. Answer. 
13 yds. : 18 yds. :: 52s. : (shiaingsf) 
(by 130) 13 : 18 : : 52s. : (shaiings f) 

^ toorked otU by (1296). 

s. 52 X 18 =prodnctofm. =prodnrtofex- ^ ,2s. (fourth term), 

1 

132. It is to be observed in the working out 

(a) that the third term is the material out of which 
the fourth term — the answer — is made 

(h) that this material is multiplied by the second 
term, an abstract number, to obtain the " product of means," 
which is also the " product of extremes " (128) 

(c) that out of the " product of extremes " (4th 
term x 1st term) the first term, an abstract nunibery is 
taken away by division (29) and the factor remaining is 
the fourth term or answer. 4th x fet __ ^^ 

ist 

133. The following directions will serve as a guide in 
working by Kule of Three. 

(a) Place in the third term the material out of which 
the answer is to be made, (b) Consider whether the 
answer (4th term) will be greater or less than the third 
term, (c) Arrange the other terms so that the multiply- 
ing No. (2nd term) and the dividing No. (1st term) will 
bring out the answer, greater or less, as required. 



1. If 36 bushels cost £12, how many bushels may be bought for £84? 

2. If 180 gallons cost £90, how many may be bought for £100 ? 

3. How many acres of land may be bought for £1200, at £400 for 80 
acres ? 

4. If 15 lbs. of sugar cost 6s., how many lbs, may be bought for 120s. ? 

5. What must be given for 18 cwt., if 27 cwt. cost £36? 

6. At 12s. for 6 yds., how many yds. could be bought for 120s. ? 
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134. In some cases, quantities are inversely proportional 
to each other, as twice the number of men will take half 
the time — ^twice the rate of speed will require only half the 
time ; half the allowance will supply double the number 
of men, &c., and in arranging the first and second terms in 
such cases, the multiplying and dividing numbers must be 
so placed as to give a greater or less answer, as required. 

If, when travelling 5 hrs. a day, a journey takes 26 days, 
how many days will it occupy when travelling 10 hrs. a 
day? 

Material. Answer. 
expressing the ratio 10 hrs. : 5 hrs. ; t 26 dys. : (dys. reqd. ?) 
of 10 hrs. to 5 hrs. by 10 : 5 : : 26 dys. : „ 

abstract numbers. 1 

dys. 26X5 ^ 26 ^ ^3 

iO 2 ^ 

2 
Ez. LXXXIV. 

1. If 70 workmen can bnild a house in 200 days, how many can do the 
same amount of building in 25 days ? 

2. If a person travelling 12 hrs. a day complete a journey in 6 days, 
how many days will the return journey occupy, travelling 8 hrs. a day ? 

3. If 500 men have provisions for 6 weeks, how many weeks would the 
same provisions last 800 men ? 

4. If 17 horses will eat up a rick of hay in 15 days, how many horses 
would eat it up in 115 days? 

5. How much land as 112^. an acre would be equal in value to 50 
acres at 100«. an acre ? 

6. If 13 men can build a wall in 112 days, how many men would build 
a similar wall in 54 days ? 

135. Examples in which occur proportionals, with 
reference to weight and value; measure and value; 
quantity and value ; number and value ; time and money ; 
distance and money, &c. 



Answer, 
(value ?) 
(weight ?) 

(value ?) 
(rneasvr^T) 

G 





Forms op Stating. 




Material. 


weight 


: weight :: value 


or value 


: value :: weight 


measure 


: measure :: value 


or value 


: value :: measure 


&c. 


&c. 
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136. N.B. — Tlie tliird term may be multiplied and 
divided in any form found most convenient. 

The first and second terms must be reduced to tlie same 
denomination, and the ahstra^it numbers^ which then express 
their ratio, are used in muW and divid'. 

If 2 cwt. 1 qr. 8 lbs. of sugar cost £4 68. id., what must be given for 
5 cwt. 2 qrs. 14 lbs. ? 



(costf) 







Material. 


cwt. qrs. lbs. 


cwt. qrs. lbs. 


£ t. d. 


(40) 2 18: 


5 2 14 :: 


4 6 4 


224 


560 


20 


28 


56 




8 


14 


86 






12 


260 (lbs.) 


630 Obs.) 


1036d. 


518 






d. 1036 X 630 


51Sd. 


260 


^* 


63 


13 







1554 
3108 
13 ) S26Ud . 
12 ) 2510 ^. 
2 0) 209s. 2,^. 
£10 9s. 2^Vf. 

Ex. LXXXY. 

1. If 35 lbs. of meat cost £1 17s. 6d. ; what must be given for 75 lbs. ? 

2. If 20 sheep are worth £100 17s. ; what is the value of 318 sheep ? 

3. If 27 bushels of oats cost £15 4s. Qd, ; how many bushels mav be 
bought for £137 Os. Sd. ? 

4. If 38 c. 1 qr. 7 lbs. (40) cost £52 7s. 6c?. ; what will 18 cwt. cost ? 

5. What weight may be bought for 100 guineas, if 14 cwt. 1 qr. 
16 lbs. cost £100 ? 

6. How many gallons of wine may be bought for £136 5s., when 15 
gallons cost £15 6s. Sd. ? 

7. Find the value of one-eighth of 17 cwt. 2 qrs. 14 lbs. (40), at 
£3 17s. Sd. for 1 cwt. 1 qr. 4 lbs. 8 ozs. (40.) 

8. What weight may be bought for lOOJ guineas, if 13 cwt. 1 qr. 12 lbs. 
cost £51 14s. 6d.? 

9. Add together 3 cwt. 1 qr. 4 lbs. and 1 qr. 14 lbs. 5 ozs., and find 
the value of the whole at 12s. lOJc?. for 3 qrs. 16 lbs. 4 ozs. 

10. If 15J yds. cost £4 16s. lOid., what must be given for 20 yds. ? 
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11. At 5s. 6d, per oz., what weight of silver can be bonght for £10 10s. ? 

12. If £3 14s. 6d be paid for the carriage of 2 cwt. 1 qr. 4 lbs. (40), 
what must be paid for 4 barrels, each weighing 1 cwt. 3 qrs. 19 lbs. (40) ? 

13. If a person spends £1 18s. 6d. in 13 days, how much will he spend 
at the same rate in a year ? 

14. If a man's wages are at the rate of 19s. lOd, for 3 dys., how much 
will he receive for work done in 1 year ? 

15. If 3{ shares in a mine cost £141}, what must be given for 18} 
shares? 

16. If 3} lb. Av. cost 17Js., what must be given for 13| cwt. 

136. ExampleB in wliicli occur proportionals, with 

reference to money taxed and tax income, income tax 

— rental from property, property tax (paid by owner) 

rental from land, land tax (paid by owner) — ^rental of 
bouse, inhabited house duty (paid by occupier). 

Forms op Stating. 

MateriaL Anstoer. 

(a) money taxed : money taxed : : tax : (tax ?) 

(6) tax : tax :: money taxed I (money taxed i) 

17. If the land-tax be charged at the rate of £12 15s. on every £100 
received as rent ; what will be charged on a rental of £8500 ? 

18. If the income-tax be 7}^ on every £, how much will be paid out of 
an income of £540 10s. ? 

19. What is the income of one who pays £15 18s. lOd, as income-tax, 
at the rate of 6}^ in the £ ? 

20. If the income-tax be Sd. on the £, what tax will be paid by one 
whose income is £540 10s. ? 

21. If the property-tax be charged at the rate of 5id. on the £, what 
will be levied on £1500 17s. 6d ? 

22. If a person pays £13 17s. 6d. as inhabited house duty, at the rate 
of 9d. in the £, on what amount of rental does he pay ? 

137. In towns and parishes, to meet local expenses, rates 
are levied according to the assessed rental, which is usually 
about two-thirds of the rent actually paid. 





FoKMR OP Stating. 






Material. 


Answer. 


(«) 


rent ! rent :: rate : 


(rate'i) 


(p) 


rate : rate :: rent : 


(rent ?) 



6 2 
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23. A person pays a poor rate of £15 18«. 6d., and the rate is at 2s. lOd 
on the £, on what rental was it levied ? 

24. The rents of a parish taken all together make up £15,075,, and 
£562 18s. 6d. mnst be obtained for the support of the poor, how much on 
the £ will be levied ? 

25. A general-improvement-rate at 2s. 6d. in the £ is to be collected ; 
how much will a person be required to pay on his assessed rental oi 
£179 IBs. 6d, ? 

26. At lid. poor-rate on the £, what is the rent of one who has to 
pay £1 17s. 6c?.? 

138. Examples in wliicli occnr proportionals with 

reference to debt and part-payments. In such examples 

money jpaid is variously called projperty, aasetSy money recek>edy 

dividend. 

Forms of Stating. 

Material. Anstoer, 

(a) debt : debt : I money paid : (money paid f) 

(6) money paid : money paid : : debt : (debt ?) 

27. A bankrupt owes £5276 14s., and his assets are in value £1754 14s. ; 
how much will he pay in the £ ? 

28. A bankrupt has property to the value of £890 IDs., and he is able 
to pay lis. 6d. in the £ ; what do his debts amount to ? 

29. A bankrupt pays 5s. 6d. in the £, and the payment he can make 
amounts to £570 5s. ; how much does he owe ? 

30. A bankrupt owes £12,785, and his effects realise in sale £2785 ; how 
much will he pay in the £ ? 

31. How much will a creditor lose out of his claim for £275 lOs., if a 
dividend of 12s. 6d, in the £ is paid ? 

32. A bankrupt pays lis. 6d. in the £ ; how much will be lost on a 
debt of £100 13s. 4c?. ? 

33. A bankrupt pays £1276, at the rate of 8s. lOd. in the £, find the 
amount of his debts. 

139 (a). In examples in wliicli rednct" of first and seoond 
terms to the same name is best worked out fractionally, 
it is often enougli to indicate the changes, and not to multiply 
up until third X sec^ -r- first. 

(6) The changes by which the material is brought to 
the same name as the answer should only be indicated 
at first. 
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If } of a ton cost £2 16s,f what mast be given for 3 qrs. 1 lb. ? 

qTS. qrs. £. 

£ 

'2"' ^ 17 1 £ £ 8. d. 

56^1^85^52.vi = lZ= 8 )17 
720282204 64 8)2 2 6 

4 1 4 5 3i 

If 3| E. ells cost £7 12s. 2(i!., what must be paid for SJ yds. ? 

qrs. qrs. 

^ -^ £ 






Ez. LXXZVL 

1. If 9} oz. At. cost 8 jgS., what will 17} lbs. cost ? 

2. If j of { of a ship be worth £12,000, what will f of \i of the ship 
cost? 

3. If 1} cwt. cost 3f guineas, what must be given for 16| lbs. ? 

4. If 3f yds. cost 175. Qd., what must be given for 3} E. ells ? 

5. At £} for 3f dwts., what will be the value of 1} oz. ? 

6. If 8{ cwt. cost £22 175. 6d, what must be given for 3 tons 14} cwt ? 

THE UNITARY METHOD. 

Questions in Etde of Three can be reasoned ont by tbe 
Unitary Method, which the following examples will 
illtiBtrate. 

If the value of 13 yds. is £2 12s., what is the value of 18 yds. ? 
13 yds. are worth 52s. 

1 yd. is „ ^ = 4s. 

18 yds. are „ 4s. X 18 = 72s. = £3 12s. 

If when travelling 5 hrs. a day, a journey takes 26 days, how many 
days will it take when travelling 10 hrs. a day ? 

5 hrs. a day take 26 dys. 

1 hr. „ will take 26 dys. X 5. 

10 hrs. „ „ dys. — — — — 13 dys. 
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If 2 c. 1 qr. 8 lbs. cost £4 6s. 4d.^ what must be given for 5 c. 2 qrs. 14 lbs.? 

260 lbs. cost 1036i. 

- ,, . 1036i. . 
1 lb. <:osts 

260 

630 lbs. cost 1^^ X — = £10 9s. 2Ad. 
260 1 "^ 

At Id. poor rate in the £, what is the rent on which is paid a poor rate 
of£l 155.? 

7d, is the rate on £1 rent. 
Id. fj jy ^}f rent. 
420d „ „ £j X 420 = £60. 

Directions for working: — Observe that the question 
consists of two parts ; one containing two connected terms, 
the other a single term which is asked about. Write down 
in a line the two connected terms, using with them words 
which show their relation, and placing the term like the 
required answer on the right-hand side; then, by multipli- 
cation or division get on the right-hand side an equivalent 
oil on the left, and thence obtain required answer. 

Examples for practice will be found in LXXXIU., 
LXXXIV., and LXXXY, and in questions on Stocks, &o. 

COMPOUND PROPORTION. 

140. In some questions of proportion, the result depends 
on several circumstances, and is determined with reference 
to two or more ratios ; such examples are said to be instances 
of Compound Proportion. 

If 10 men can reap a field of 50 acres in 4 dys., how 
many men will be required to reap 80 acres in 8 dys. ? 

In this example, 50 acres and 80 acres, also 4 days and 
8 days will give ratios by which the answer will be 
found. As to the former, the proportion is direct, a greater 
number of acres requiring a greater number of men ; as to 
the latter, the proportion is inverse, for a longer time will 
require a proportionately smaller number of men ; hence, 
placing 10 men in the 3rd term as the material, from which 
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the answer is to be made, we must state thus and work out 
as in simple proportion. 

10 men : (men ?) 



50 ac. 


• 
• 


80 ac. 


• • 

• • 


1( 


Sdys. 


• 
• 

2 


4 dys. 






men 


*i 


X80x4 

sex8 


= 8 


men. 



Ez. Lxxxvn. 

1. If 8 men can reap 16 acres in 2 days, how many acres can 9 men 
reap in 14 days ? 

2. If £12 105. will pay 12 labourers for 6 days, how much money will 
pay 18 labourers for 5 days ? 

3. How many men can dig 4 acres in 3 days, if 18 men can dig 16 acres 
in 4 days ? 

4. If 9 cows be kept 12 days for £10 15s., how many cows could be kept 
5 days for £5 12s.? 

5. If 17 persons spend £110 in 3 months, how long will £53 5s. last 
4 persons, if they spend at the same rate ? 

6. If 3 horses eat 137 lbs. of oats in 4 days, what quantity will 5 horses 
eat in 17 days ? 

7. If the w;ages of 8 men for 5 days* work be £9 5s., what number of 
men will receive £37 15s. for 16 days* work ? 

8. How many reams of paper will be required to print 4000 copies of a 
book of 12 sheets, if 66 reams are required for 5000 copies of a book of 

10 sheets ? 

9. If the expenses of 8 persons for 8 wks. 3 dys. are £65 l7s. 6d, what 
sum will be spent by 13 persons in 3 wks. 5 dys., at the same rate ? 

10. If 5 men earn £7 13s. 6d. in 5^ dys., how much will 13 men earn in 
17i dys. ? 

11. If 15 men mow 60 acres of grass in 6 dys., how many men will be 
required to mow 120 a. 2 r. 10 p. in 4 dys. ? 

12. If 17 horses plough 17^ acres in 6^ dys., how many horses will be 
required to plough 14f ac. in 5 J dys. ? 

13. If 8 compositors set up 6 sheets in 1 day, in how many days will 

11 compositors set up 110 sheets? 

14. If a man travels 65 miles in 3 days, walking 6 J hrs. every day ; 
how long will it take him to walk 158 miles, walking 5{ hrs. per day? 

15. If 16 men build 30 rods of wall in 21 days, working 10 hrs. a day, 
how many hrs. a day must 15 men work to build 33 rods in 19 dys.? 

16. If 9 men can dig a trench 58 ft. long, 4 ft. broad, and 3 ft. 6 in. 
deep, in 12 hrs., how many will be required to dig a trench 80 ft. long, 
3} fb. broad, and 2^ ft. deep ? 
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17. How far should 17 c. 3 qrs. be carried for £15 10«., if 18 c 1 qr. 
are carried 18 miles for £19 17s. 6d, ? 

18. If 7 men build a wall 30J yds. long, and 12f ft. high, in 18 dys. 
of 8 hrs. each, how many men will be required to build a wall 18j yds. 
long, lOJ ft. high, in 16 J dys. of 16J hrs. each? 

19. If 100 men in 4 dys. of 12 hrs. each can dig a trench 150 yds. 
long, 3 wide, and 5 deep, in how many days of 7 hrs. each will 180 men 
dig a trench 210 yds. long, 4 wide, and 3 deep? 

20. If 8 men complete a piece of work in 15} dys., working 6f hrs. a 
day, how many would do the same work in 17g dys., working 5f hrs. 
a day? 

Miscellaneous Examples (LXXYI — LXXXVn.). 



The following should be noted. 

(a) cost + gain = selling price. 
(6) cost — loss = selling price. 

(c) selling price — cost = gain. 

(d) cost — selling price = loss. 

(e) income = money spent +money 

saved. 
(/) money spent = income— money 

saved. 
(^) money saved = income— money 

spent. 
(h) part of £, &c., paid as tax. 
remainder of £, &c., is net or 

clear. 



A. In all cases the sums of money 
added or subtracted, must belong 
to the same weight, same time, 
same quantity, &c. 

B. When the cost, gain, loss, &e., 
belonging to a certain qtutntUy 
is known, the cost, gain, loss, 
&c., belonging to any other 
quantity can be found either by 
Bule of Three, Multiplication, 
or Division. 



1. If an estate produce £450 a year, and the land-tax be assessed at 
2s. Sd. in the £, what rent will remain clear to the owner ? (A.) 

2. If a person lend me £750 for 9 months, how long should I lend him 
£1550 to return his kindness ? 134. 

3. Find the value of 14 cwt. 1 qr. 14 lbs. (40) of sugar, at £2 7s. 6d. 
for 1 cwt. 1 qr. 18 lbs. (40.) 

4. If a bankrupt pay £1500 out of a debt of £2100 7s. 6d., how much 
does he pay in the £ ? 138. 

5. How many dollars, each 4s. 6(f., are equal in value to 355 pieces, 
each 6s. 6d. ? 134. 

6. Bought sugar at 6^d. per lb., and sold it at 8f (/. per lb., how much 
did I gain on 1 cwt. 1 qr. 18 J lbs. ? (40.) c. B. 

7. If I pay £7 7s. 6d, for income-tax yearly at 6id, in the £, what is 
my income ? 136. 

8. If the carriage of 4 cwt. 3 qrs. for 175 miles be lis. 6d., what would 
be the charge for 1 ton 15 cwt. ? 
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9. Find the value of 5 chests of tea, each 3 qrs. 14 lbs. (40) at 
£2 3s. 6d. for 9^ lbs. 

10. Bought 215 yds. of cloth for £185 17». 6c?., 40 yds. were lost, at how 
much per yd. must the remainder be sold to gain 15 guineas upon the 
whole? (a.) B. 

11. If a person spend £3 175. 6d. in 3 dys., and find that £150 155. Sd, 
remain at the year's end, what is his yearly income ? B. (e.) A. 

12. If the tax on a house rated at £76 IO5. be £12 125., what would it 
be on one rated at £100 ? 136. 

13. Find the value of 7 parcels, each weighing 1 cwt. 1 qr. 18 lbs. (40), 
at £1 55. 6d. per cwt. 

14. How many English ells may be bought for 100 guineas, if 5J yds. 
cost £2 155. ? 139 (6.) 

15. If £4 55. 6d, be lost on the sale of 12 cwt. 3 qrs. 7 lbs. (40) of 
coffee, on what weight would £100 be lost ? 

16. A bankrupt owes £2500, and his property is worth only £937 10»., 
how much on the £ will his creditors receive ? 138 (a.) 

17. If 4 cwt. 1 qr. 15 lbs. (40) be bought for 40 guineas and sold for 
£52 175. 6d,, what is the rate of gain per cwt. ? c. B. 

18. If 19 men dig a trench in 16 days, in what time will 15 men do it ? 
134. 

19. At a cost of 45. 6d. per lb., what must 3 cwt. 1 qr. 8 lbs. (40) be 
•old for to gain £6 155. 6d. ? B. (a.) 

20. If I wish to lay by £150 every year out of an income of £750 175. 6J., 
how much may I spend every day ? / B. 

21. If 7i yds. of silk cost £7 125. 6d., what must be given for 23| yds. ? 
139. 

22. If 3J cwt. cost £25 85., what will 6J lbs. cost ? 139. 

23. If § of an English ell cost £5 5f 5., what must be given for 3J times 
2i yds. ? 139 (6.) 

24. If 15J lbs. cost £»§, what will i of f of 5}f qrs. cost ? 139. 

25. What must be given for 7i pieces of cloth, each 15 J yds., at £2 75. 6d. 
for 3JEngUsh ells? 139. 

26. If 12) cwt. be carried ^ of a mile for J of a £, what would be the 
carriage of 13f lbs. for 8J miles ? 140, 139. 

27. If ^ of an estate be worth £8000, what is the value of <^ of J of it ? 

28. If 12js. are spent every day, to what sum will it amount in a year ? 

29. If an estate produce £17,536| in a year, and the land-tax be charged 
at the rate of 3|5. on every £, what is the clear annual income ? (A.) 

30. How much will a man, whose debts amount to £12,357jj, pay in 
the £ out of his property which sells for £84293 ? 138 (a.) 

31. Find by Practice the cost of 15 tons 12 cwt. 2 qrs. at £1 55. 6J. 
per ton. 

32. What will be the dividend on £1525 10s. at 5s. Sid, per £? 
(Practice.) 
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33. If a person pays as income-tax £25 Is, 6d. when the tax is at 6cL 
in the £, what will he pay when the tax is at S^d, in the £ ? 

34. If 3 men earn £8 in 8 days, how mnch should 15 men receive for 
6f days* work ? 140. 

35. Find by Practice the rent of 144 ac. 2 r. 15^ p., at £2 15s. 6d. per 
acre. 

36. What U the tax on £1000 17s. 6c?., at 4». 6|d in the £ ? (by 
Practice.) 

37. A man having paid his income-tax at the rate of 6d, in the £, has 
£287 10s. remaining, what was his full income ? 

38. If a man's income is £375, and there remains to him £365 12s. 6d 
after his tax is paid, what is the rate of tax on the £ ? 

39. Starting with the valne at Is. each, find the value of 17,346 articles 
at 18s. 9|d each. 125. 

40. What will be the valne of 1} tons, at the rate of £4 6s. lOd. for 
1 cwt. 1 qr. 14 lbs. ? 

141. Calculations in Interest, Discount, Insurance, Com- 
mission, Stocks, and Profit and Loss, are worked out by 
Enle of Three, and it will be sufficient to indicate the 
forms of stating, by which the required results are to be 
obtained. 

142. Here, observe that two connected terms as "at 
5«. 6d, for 7 yds." may enter into two different statings. 
The arrow head is used to denote the third term (Material 
132) in a set of proportionals. 



5s. 6d. for 7 yds. 
5s. 6d. for 7 yds. 



(a) 5s. 6d. : any other money : : 7 yds. : (yds, f) 
(6) 7 yds. : any other yds. : : 5s. 6d. I (money f) 



The result being from (a) the number of yards belonging to any 

money placed in the second term. 
(6) the money belonging to any number of 
yards placed in the second term. 

143. And it will be useful to mark the particular things 
which must be known, in order to obtain a particular 
result by proportionals, as — 

(a) to find quantity &c. belonging to a particular money ; 

quantity dtc. belonging to some other money mfist he 
known ; 
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(6) to find money belonging to a particular quantity &o, 

money belonging to some other quantity dc, must he 
hnown ; 

hence the remit to he founds guides us in searching for 
the particular terms^ which will give a set of propor- 
tionals. 

INTEREST. 

144. Interest is the money paid for the loan of a certain 
sum of money. The money lent is called the Principal. 
The Bate of Interest is always given at a certain payment 
for the loan of £100 for 1 year. Principal and itB- Interest 
for any particular time, added together, give Amount. 

145. When the Principal remains the same year after 
year, the money is said to be out at Simple Interest. 
When at the end of every year, or at any times agreed 
upon, the Interest, instead of being paid to the lender, is 
added to the Principal, and thus the Principal is periodi- 
cally increased, the money is said to be out at Compound 
Interest. 

To find the Simple Interest on a given Principal at a given 
rate per cent, per annum ; that is, at a given yearly rate 
of interest on every £100 lent, state 

Principal : Principal :: Interest : (IrUerest?) 

Find the simple interest on £565 10s. for 3 years, at 2^ (I.) per cent. 
(£100 P) per annum (1 year). 

As 3 years' int. 
is req**., place 
3 years* int. 
1 yr's. int. X 3 
on £100, as 
material in 
third term. 



3 years* 
Interest. 

£100 P : £565J P : : £2J X 3 : (int. ?) 

_ X - X — X ^ - -^ - £42 8s. 3c/. 
20 



P X R X Y 

Compare, with working above, the formula r— - — = Int. 
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Bz. LjlsjlviIL Find at simple interest 

1. Interest on £350 for 4 years, at 5 per cent. 

2. Interest on £575 for 8 years, at 4 per cent. 

3. Amount of £1525 for 2 years, at 2 per cent. 

4. Amount of £2355 for 3) years, at ^ per cent. 

5. Interest on £545 10s. for 1 year, at 5 per cent. 

6. Interest on £355 15s. for 5| years, at 4| per cent. 

7. Interest on £150 17s. 6d, for 2 years, at 2} per cent. 

8. Amount of £500 15s. for 3) years, at 3^ per cent. 

9. Interest on £213 13s. 4d. for 6 years, at 5J per cent. 
10. Interest on £130 for 3J years, at 5 per cent. 

146. Should the time be given in such a form that 
months and days occur, it must be expressed in yeara cmd 
fraction of a year (102) that 1 ye.'s Int. X No. of ybs. may 
be the third term, as in the preceding example. 

Find the simple interest on £235 17s. 6d for 3 yrs. 8 m., at 4 per cent, 
per annum. 

(3 yra. 8 m. = 3 A yis. I ^^^ . ^gssj .. £4^31 : (/n<.?) 

Find the simple interest on £245 14s. 6d from March 4» 1881, Co 
Jane 27, 1883, at 5 per cent, per annum. 

Time = 2 yrs. 115 dys. ^ _ 

= 2JiJ yrs. £100 : £245^ :: £6 X 2H : (/nfcf) 

= m yrs. 

£z. LXXXIX. Find at simple interest 

1. Interest on £500 for 3 yrs. 5 m., at 3]^ per cent. 

2. Interest on £730 for 4 yrs. 35 dys., at 3 per cent. 

3. Interest on £1250 10s. for 4 yrs. 7 m. at 5^ per cent. 

4. Amount on £1255 15s. for 6 yrs. 315 d. at 4 per cent. 

5. Interest on £600 from Feb. 1, 1882, to Mar. 8, 1883, at 6 per cent. 

6. Interest on £1500 from Mar. 10, 1868, to May 4, 1873, at 5 per 
cent. 

7. Interest of £525 from 1 Jan., 1882, to 25 June, 1883, at 1} per oent. 

8. Amount on £225 for 3 yrs. 5 m. at 5} per cent, per annum. 

COMPOUND INTEREST. 

147. To find the Compound Interest on a given sum for 
a given time, at a given rate, work out one year's Interest 
and add it to its Principal — ^then find a year's Interest on 
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that inoreased Principal, and adding it, obtain the Prin- 
cipal on which Interest will be charged for the following 
year — and so on, until the particular time given in the 
question has been reached. 

148. To find one year's Interest, observe what part the 
given interest is of its principal, and keep 100 as the 
denominator; thus at 5 per cent. Interest = ^wu ^^ ^^ 
Principal ; at 4 per cent. Interest = y^ ; at 2 J per cent. 
Interest = -fj^. Work by decimals, and in dividing by 
100, remove figures two places to the right (106). 

What 18 the Compoand Interest on £125 165. 6d, for 2 yrs. at 2^ per 
eent. ? 

£125 165. 6d. =£125 - 825. One yr's. int. = y of ito principal. 



First Principal . 
Int. for 1st yr. . 


. £125-825 X 2-5 + 100 
3-145625 


Second Principal 
Int. for 2nd yr. . 


. 128-970625 X 2-5 -i- 10 
3-224265625 


Third Principal . 
First Principal . 


. 132-194890625 
. 125-825 


Interest 6-369890625 

20 


£6 7s. 4d. int. 


7-397812508 
12- 




4-7737508 



EZ.XO. 

1. Find the Compound Interest on £345 15& at 4 per cent, for two 
years. 

2. Find the Componnd Interest on £150 for 3 yrs. at 5 per cent. 

3. Find the difference between the Simple and Compoand Interest on 
£125 10s. for 3 yrs. at 5 per cent. 

4. Find the Componnd Interest on £350 12s. 6d. for 3 yrs. at 4 per cent. 

5. Find the Compound Interest on £500 for 2 yrs. at 10 per cent. 

6. What is the difference between the Simple and Compound Interest on 
£250 for 2 yrs. at 2} per cent ? 
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149. In some questions which have to be worked out 
by Hnle of Three, one or more of the terms necessary to 
make a set of proportionals are not given, hut have to be made 
out of materials found in the question^ and this is so in the 
three cases, which occur as variations to that in Simple 
Interest already considered, in which Principal, Bate per 
Cent., and Time are given, to find Interest. 

Case I. Given Principal, Amount and Rate, to find Time. 
„ II. „ Rate, Time, and Interest, „ Prin*. 

„ III. „ Principal, Time, and Interest, „ Rate. 

Case I. In what time will £200 be £250 at 4 p. c. p. ann. ? 

£250 amount — £200 principal = £50 int. The question now 
stands, " In what time will £200 gain £50 int." ? and to find the 
time, which belongs to that int., we must know the time which 
belongs to some other int. ; then finding 1 yr,*8 int. on £200 
(45) viz. £8 int. for 1 yr. 

£8 int. : £50 int. : : 1 yr. : (yrs?). 

In this stating, 1 year and 1 year's Interest on 
given Principal supply two terms. 

Ex. ZGI. 

1. In what time will £250 amount to £350, at 5 per cent, per annum ? 

2. In what time will £350 gain £42 interest at 4 per cent, per annum ? 

3. In what time will £850 amount to £1147 10s., at 5 p. c. per ann. ? 

4. In what time will the interest on £1500 amount to £337 10s., at 
2} per cent, per annum ? 

Case II. What snm of money put to interest for 4 yrs., 
at 6 per cent., will amount to £300 ? 

Answer req^ is principal, therefore 3rd term (Material) must be 
principal, and a term must be found to correspond to the £300, which is 
a \yrjs amount Taking £100 as a principal, its 4 yr.*8 amount is £120. 

£120 amt. for 4 yrs. : £300 amt. for 4 yrs. £100 pr. : (pr. ?) 

In this stating £100 principal and its amount 
for given time supply two terms. 
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Ez. xcn. 

1. What sum of money will amoimt to £1260 in 2 jrs. at 6 per cent ? 

2. What money will amount to £2673 2s. Qd. in 3J yrs. at 5 per cent. ? 

3. What money will amount to £954 2s. 6d, in 3J yrs. at 3J per cent, t 

4. What principal will amount to £1634 75. 6d. in 8f yrs. at 7 J p. c. ? 

Case HI. At what rate p. c. do £500 become £750 in 5 yrs.? 

The question asks for the interest on £100 for 1 year; then, 
£750 amount — £500 principal = £250 interest in 5 yrs., and 
£250 -i- 5 = £50 interest for 1 year on the principal £500. 



£500 pr. : £100 pr : : £50 int. for 1 yr. : (1 yr,'s int.) 

In this stating the given principal and its one 
year*s interest supply two terms. 

Ez. xcin. 

1. At what rate per cent, will £1125 amount to £1260 in 4 yrs. ? 

2. At what rate per cent, will £70 amount to £80 in 4 yrs. ? 

3. At what rate p. c. will £2275 amount to £2673 25. Qd. in 8} yrs. ? 

4. At what rate per cent, will £575 amount to £776 5s. in 8f yrs. ? 

150. Disconnt is a deduction allowed for the payment 
of money before the date at which it is dne by arrange- 
ment. 

161. Apart from any consideration of time. Discount is 
simply a reduction of debt, because immediate or cash 
payment is made, as Id, off every 1«., Le, -j^th off; 1«. off 
every £, i.e. ^th off; 5 per cent, off, i.e. ^th. 

162. Let us suppose that A buys of B £2000 worth of 
silk on condition that payment is to be made at the end of 
6 months ; now, to pay at once would be to lose 6 months' 
interest on £2000 ; but the debt could be reduced and so 
adjusted, that the present payment with its interest^ would 
just come up to £2000 at the end of 6 months ; but this 
is never done. Wholesale houses of business give credit 
for three months, &c., according to their published terms ; 
and, in most cases, when payment is not made at the 
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appointed time, a Bill, termed an Acceptance or a Promissory 
Note, is drawn out and forwarded for acceptance, which 
Bill is passed into the Bankinp^ account, and discounted. 

FoBK 07 Pbomissobt Kotb. 

£50, dae 4th April, 1883. 

Londfm^ \&t Jcuimary, 1883. 
Three monthB after date, I (or we) 
promise to pay Mr. James IMrinsont 
or order , the sum ^ fifty pounds sterling, 
for value received. 

Pay<Me at BanJe of Sngland. 

John Whttb. 



163a ^^^^ ^' ACCBFTANCX. 
£100, dae April 4, 1883. 

London, Ut January, 1883. 
7%ree months after date pay to our 
(or my) order, the sum of one hundred 
pounds sterling, value received. 

8. Wasd & Co. 
To Messrs. Smith A Co., 
Belfast. 



Chichester, 1st June, 1883. 

£500. Three months after date pay to Messrs. 

Hamilton & Co., or Order, the sum of Five hundred Founds 
sterling, for value received. 

To Messrs. Bobinson & Sons. Spencbe & Co. 

In this case Messrs. Spencer & Co. call upon Messrs. 
Bobinson & Sons to pay on their account to Messrs. 
Hamilton & Co. Five hundred Pounds, on the 4th Sept. 
(three months with three days' grace), and Messrs. 
Bobinson & Sons accept to do so hy writing to thai effect 
a^osa the hill. 

If on this Bil], money were advanced by a Banker or 
Bill Discounter, say on 6th July, a deduction of 60 days' 
(6 July — 4 Sept.) interest would be made at the current 
rate — say 5 per cent, (then by 146). 



£500 ^ 5 ^ 60 ^ 1 _ 300 i.. oo 9^ . t * r 
X - X STTF X •T7^7: = -^TT = ** 25. 2a. + = Int. for 



1 " i '' 365 " iOe 73 • ~aaTJ/} 



73 26 

hence £4 2«. 2d. would be charged as discount, and 
£495 17«. lOd. would be paid as the present value of the 
Bill. 



XdV. Find the disconnt on the following bills : 

Drawn. Disconnted. 

1. £256 10s, SdL March 5 at 8 months. Aug. 27 at 5 per cent. 

2. £530 15s. Od Jan. 3 at 5 months. Jan. 11 at 4 per cent. 

3. £357 17s. 6(1 Feb. 18 at 3 months. Mar. 9 at 5 per cent. 









DIBOOUNT. 








Drawn. 


4. 


£1000 15s. 


Bd. 


April 7 at 6 months. 


5. 


£565 10s. 


6d. 


March 4 at 4 months. 


6. 


£385 155. 


Od. 


Dec. 8 at 9 months. 


7. 


£1120 Os. 


Od, 


June 3 at 3 months. 


8. 


£350 16s. 


Od. 


May 2 at 8 months. 
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Discounted. 
June 17 at 2^ per cent. 
April 25 at 4 per cent. 
Feb. 4 at 3 per cent. 
June 25 at 4 per cent. 
Aug. 12 at 5 per cent. 

154. The following examples, in whicli the disoonnt is 
calculated in the manner indicated in (152), are of no 
practical use, but are given simply as exercises in Eule of 
Three. 

Find the present value of £250 due 2} yrs. hence, at 5 p. c. per ann. 

£250 is money due 2\ yrs. hence, and to find its present value — we 
must have some other money, due 2} yrs. hence, of which we know the 
present value. Pres* mon^, £100, with its 2 J yrs. int. add**, will be £111} 
in 2J yrs. time, then '^ — 

£1111 (217^8. . £250 (2* y"- •• £100 (P"^^"^* • (P^^^* 
*'^^^* hence) • ^^^^ hence) •' ^^^^ money) ' money f) 

Ez.xcy. 

1. Find the present value of £350, due at the end of 4 years, at 3} per 
cent. 

2. What is the present value of £850, due 3 years hence, at 3} per 
cent. ? 

3. Find the present value of £650 15s., due at the end of 3} years, at 
5 per cent. 

4. Find the discount on £560 17s. 6d., due 2} years hence, at 4 per cent. 

166. For Insurance, Life Assurance, Commission, and 
Brokerage, payments are made at a certain percentage, 
and the calculations are made by Eule of Three. 

166. Insurance is an annual payment, at so much for 
every £100 worth of property, which is made secure 
against loss by fire, &o. 

167. Life Assurance is an annual payment of so much 
for every £100 of the sum of money to be paid at the 
death of the person insured. The rate of assurance varies 
according to the age at which life assurance is commenced. 

H 
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168. Commission is an agent's charge for buy or sell' 
goods at so much for every £100 worth bought or sold. 

169. Brokerage is a percentage charged for carrying out 
monetary transactions, as buying and selling stocks, 
shares, &c. 

What will be the money paid for insuring a vessel and cargo, worth 
£125,000, at 2^ per cent. ? 141. 



£100 : £125,000 : : £2} 



^xH^x^=il^^ = £28iaio,. 



What is the annual premium for insuring £1000 at death, the rate being 
in this particular case at £3 7s. 6d. for every £100 insured ? 141. 



£100 : £1000 ::£3j 



£27 "^ lOee ^ 1 _£270 _ «„ -. 



Ez. XOYI. 

1. What will be the cash payment of the account £6 10«., discount being 
allowed at Id. on every Is. ? 

2. What will be the ready money payment for 20 tons of coal at 25s. 
per ton, discount being allowed at 5 per cent. ? 

3. What will be cost of insuring a vessel worth £25,000, at 2} per 
cent. ? 

4 Find the annual payment for insuring from fire a house and furniture 
worth £9500, at Is. 6d, per cent. 

5. What would be the cash payment of an account of £157 17s. 6d,, 
discount being deducted at the rate of 2} per cent. ? 

6. What is the commission on 1275 guineas, at 3^ per cent. ? 

7. What is the brokerage upon a money transaction of £1255 10s., at 
£* per cent. ? 

8. What will be the cost of insuring against fire, property valued at 
£1500 15s., at Is. 6d, per cent.? 

9. What will be the premium on a life policy for £1500, at £3 6s. Sd. 
per cent. ? 

STOCKS. 

160. Stock is the name given to money lent to the 
Government on the condition that so much interest shall 
be paid yearly for every £100 lent, but that the Govern- 
ment shall not be under obligation to pay back the money 
advanced as a loan. 

161. Under such circumstances every £100 lent ceases 
to be regarded as money, and is spoken of as £100 worth 
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of stock or £100 stock, and the ownership of such stock 
gives simply the claim for so much yearly interest. 

162. The buying and selling of stock are the transfer 
by sale from one person to another of the claim on the 
Government for interest as agreed upon, at the time 
of the loan. 

163. The money-equivalent of every £100 stock varies, as 
there may be or may not be opportunities of using money 
profitably in speculations or in mercantile pursuits, and 
such an expression as *' in the 3 per cents., at 85," means 
that the cent. (£100 stock) gets £3 interest, and that 
£85 money is the market value of that stock, that is, that 
a buyer of stock will give £85 to have a claim on tLe 
Government for £3, considering £3 a fair interest for £85. 

164. From such expression " the 3 per cents, at £85," 

int. stock money 

six seta of proportionals can he written down, 

3 per cents., at 85. 

(a) Buy* Mtk. (o) £85 money : any other : : £100 stock : {stock f) 

money 
(6) Sell* stk. (6) £100 stock : any other : : £85 money : {money f) 

stock 

3 per cents, at 85. 

(c) Find* int. (c) £100 stock : any other : : £3 int. : {ini, ?) 

on stk. stock 

{d) Find* stk. {d) £3 int. : any other : : £100 stk. : {ttock f) 
wh. gets int. int. 

Inasmuch as money buys stock and stock gets interest, 
then money gets interest. 



3 per cents., at 85. 

{e) Find*int {e) £85 money : any other : : £3 int. : (ih^f) 

on money. money 

C/)Find*mny. (/) £3 int. : any other : : £85 mny. : {inon f) 

wh. gets int. int. 

h2 
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How much stock csn be bought for £4000, in the 3 per Mnts. at 96. 
(a) £90 money : £4000 money : : £100 stock : (ttockf) 

How mach money will be realized by selling £3000 stock in the 4 per 
cents., at 95 ? 

(6) £100 stock : £3000 stock : : £95 money : (money f) 
If £4500 be invested in the 3} per cents., at £95, what annual income 

will be obtained ? 

(e) £95 money : £4500 money : : £^ int. : (jM, f ) 
The 3} per cents, are at 96 ; how much money must be invested to give 



an income of £150 ? 

(/) £3} income : £150 income : : £96 money : (money f) 

£3} income belongs to £96 mon' invest^. 

£96 



by the Uni- 

tary Method. 

pp. 85, 86. 



£150 „ „ ^^ X 150 „ 



EZ.XCIVIL 

1. The 3 per cents, being at 95, what money will be required for the 
purchase of £5000 stock ? (6). 

2. If £1250 be spent in the purchase of 4 per cent, stock at 90, what 
annual interest will be obtained ? (e), 

3. A person has left to him by will £10,000 stock in the 3} per cents. 
at 85 ; what income will he derive from it ? (c.) 

4. A person sells £6500 stock in the 4 per cents, at 82, what money 
will he receive from the buyer ? (&.) 

5. What i9 the price of stock, when £3000 money will buy £5000 
stock in the 3 per cents. ? (6.) 

6. How much stock must be held in the 4 per cents, at 85, to get an 
income of £170 ? (d.) 

7. How much money must be invested in the 4 per cents, at 85, to get 
an income of £170 ? (/.) 

8. If I buy £6000 stock in the 3^ per cents, at 70, how much money 
will the stock cost me ? (6.) 

9. If I hold £8500 stock in the 3 per cents, at 96, how much money 
could I realise by selling ? (6.) 

10. How much stock must be held in the 4 per cents, at 90, to receive 
a yearly interest of £200 ? (d.) 

11. What money must be invested in the 3 per cents, at 75, to get 
a yearly income of £50 ? (/. ) 

12. When the 4 per cents, are at 90, what money invested in them will 
bring an income of £144? (/.) 
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EXAMPLES ON TRANSFER OF STOCK. 

166. It is to be remembered that the transfer of stock 
does not signify the exchange of one kind of stock for 
another. Stock held, must be sold, and other stock must 
then be purchased with the money. 

166. It should also be noted that from such an expres- 
sion as ''3 per cents., at 85," interest can be found on 
stock (164c), and interest can he found on money (1646). 

If a person were to transfer £25,000 stock from the 3j^ 
per cents, at 90, to the 3 per cents, at 95^ what stock would 
he hold in the latter ? (164 h, a.) 

^at*90*^^ (6) £100 stock : £25000 stock : : £90 money : {money f) 

Money £90 X 25000 " ^-- -.^ 

u\ci ~ £22,500 money. 

^'^at 95*^^ (o) £95 money : £22500 money : : £100 stock : (stock f) 

4500 
Stock £100 X mm ^ 450000 ^ ^23334, ^^^^ 

^ 19 ^ 

19 

If a person were to transfer £35000 stock from the 3 p. c. at 85. to the 
4 p. c. at 90, what would be the difference in his income ? (164 c, 6, e.) 

Find* (c) £100 stock : £35000 stock : : £3 income : (income 9) 

inco.on Income £3 X 35000 ^in«;n inon«« 

stk. m yqq ~ £1050 mcome. 

3 p. c. 

Sell* (b) £100 stock* : £35000 stock : : £85 money : (money ?) 

£35,000 stk. Money £85 X 35000 _ 4*90 7^0 „n««^ 
at 85. ^ jQQ = £29,750 money. 

Find* (e) £90 money : £29750 money : : £4 income : (income f) 

.r}^}^J^^ . Income £4 X 29750 _ 11900 _ .-^^o k, r^ :„^«„. 
£29750 mon^^ 55 = — 5 — = £1322 55. 6fa. mcome. 
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13. What would be the amount of stock held in the 4 per cents., at 75, 
if a person were to transfer to that inyestment £15,000 stock, in the 
3 J per cents, at 90 ? 164 (6X (a). 

14. If a person transfer £10000 stock from the 4 per cents, at 96, to 
the 3 per cents, at 95, what is the difference in his income ? 164 (c), (6), (e). 

15. What would be the difference in income between £1530 invested in 
the 4 per cents, at 90, and the same money in the 3 per cents, at 85 ? 164 (e). 

16. A person invests £15000 in the 3} per. cents, at ^96, and on their 
rising to 98 sells out, how much money would he clear by the 
transaction ? 164 (a), (6). 

17. In which b it most advantageous to invest, in the 3 per cents, at 
89, or the 4 per cents, at 95 ? 164 (e), 

18. A person invests £16200 in the 3 per cents., at 90, and on their 
rising to 91 transfers to the 3} per cents, at 95, what is the difference in 
his income ? 164 (c), (6), (e). 

19. Which is the best investment, the 4 per cents, at 96, or the 3} per 
cents, at 85 ? 164 (e), 

PROFIT AND LOSS. 

167. The rate of gain or loss is usnally expressed at so 
much per cent. 

168. The money used in the purchase of goods, &o., is 
the money which gains or loses, and the gain or loss per 
cent, is the gain or loss by the use of £100 in buying. 
Thus, if £100 worth of iron were bought, and then sold 
for £105, the £100 called the cost would have gained £6, 
and the rate of gain would be 5 per cent. 

Forms of Stating. 

Material. Answer, 

cost : cost : : sell« pr. : (sellff pr, f) 

sell* pr. : sell* pr. : : cost : {cost ?) 

cost : cost II gain I (gainf) 

cost : cost :: loss : {lossf) 

169. The expression "to gain 6 per cent." gives two 
connected terms — £100 cost and £105 selling price. 

(a) to find 

sell* pr. (a) £100 cost : any cost : : £105 sell* pr. : (seilff pr, f) 

(b) to find (b) £105 sell* pr. : any 8ell*pr. :: £100 cost : (postf) 

cost 
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The express" to lose 6 p. c. gives £100 cost, £95 sell* pr. 

(c) to find 

sell* pr. (c) £100 cost : any cost : : £95 sell* pr. : (seW pr, f ) 

(d) to find (d) £95 sell* pr. : any sell* pr. : : £100 cost : {cost 1) 

cost. 

Since the mon' used (cost) is the mon'^ which gains or loses, 

(e) to find 

gain p. c (e) cost : £100 cost : : gain : (gain per cent, f ) 

(/) to find (/) cost : £100 cost :: loss : (loss per cent, f) 

loss p. c. 

the first and third terms being connected, i.e. the first being 
a eertain coat, and the third its gain (e), it8 loss (/). 



If iron be sold at £3 Is. 6d. per cwt., at a loss of 5 per 
cent., what was its cost ? (d) 

** loss of 5 per cent." gives £100 cost, £^5 sells pr. 
(d) £95 sell* pr. : £3 Is. 6d. sell* pr. : : £100 cost : (cost f) 

£95 sell* pr. belongs to £100 cost. 

£100 

95 

£100 



by the Uni- 
tary Method, 
pp. 85, 86. 



£1 



>» 



»> 



>» 



if 



>» 



95 



X 3-A. 



(x) sell* price— cost = gain, (y) cost— sell* price = loss, (z) such sums of 
money must belong to same weight, same quantity, &c., before subtraction. 

170. In some questions, it is required to find cost cor- 
responding to selling price or selling price to cost, and also 
to change by Multiplication, Division, or Eule of Three from 
one guantity to another. 

(a) If 18 yds. be bought for 36«., and sold at a gain of 
6 per cent., what is the selling price of 1 E. ell. ? (a.) 



To change from 
18 yds.to 1 £. ell. 



18 yds. : 1 E. ell :: 
72 qrs. 5 qrs. 



?) 



JBenoe, to change quantity x — . 

(a) £100 cost : 365. cost : : £105 sell* pr. : (selling pr.i) 



£105 ^ 36 ^ 1 
T"^T ^ 2000 



X ;^ = sell* pr. of 1 E. ell. 
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(6) If 3 per cent, be lost by selling silk at 15«. 6d. a yd., 
at what price per yard must it be sold to gain 3 per cent. ? 

£100 worth at the first price is sold for £97. 
„ sec* „ „ £103. 

£97 first sell* : 15s. 6d, first sell* : : £103 second sell* : second selling 

pr. of pr. of pr. of pr, of 

£100 lyd. £100 _ 1 ycL 

worth. worth. 

Ez. XCYin. 

1. What will be the selling price of silk, which cost 9s, 6d, per yd. to 
gain 5 per cent. ? (a). 

2. If silk sold at 12s. per yd. bring a gain of 10 per cent. ; what was 
the cost per yd. ? (6). 

3. By selling at £1 10s. per cwt., there is a loss of 8 per cent. ; what 
was the cost ? (d). 

4. If the cost of a yd. be 7s. Bd,, and the selling price 9s. ; what is 
the gain per cent. ? (0). 

5. If sugar be bought at £1 15s. 9d, per cwt., and sold at £1 15s. per 
cwt. ; what is the loss per cent. ? (y% (/). 

6. If 144 yds. are bought at 17s. 6d. per yd., and sold for £144 ; what 
is the gain per cent. ? (x), (z), (e). 

7. If cheese be sold for £3 6s. 6d. per cwt., at a loss of 12 per cent. ; 
what was the cost per cwt., and what per lb. ? (6) 170 (a). 

8. If 60 ells cost £100, how must the selling price per yd. be fixed to 
gain 15 per cent. ? (a) 170a. 

9. If 17 cwt. of cheese be sold for £68 10s. at a gain of 5 per cent. ; 
what was the cost per lb. ? (6) 170 (a). 

10. Bought 18 yds. at 4$. Gd, per yd., 20 yds. at 3s. 6d., and 32 yds. at 
58. 9d. ; for how much must the whole be sold to gain 2} per cent. ? (a) 

11. At what price per lb. would 1 cwt. of sugar, which cost £2 16f. 
per cwt., be sold to lose 2 J per cent. ? (c) 170 (a). 

12. What will be the loss per cent., if sugar bought for £50 12s. 6d. be 
sold for 40 guineas ? (j/), (/). 

13. If 16 tons be bought for £18 17s. 6d. and sold at a loss of 15 per 
cent. ; what is the selling price of 1 cwt. ? (c) 170 (a). 

14. If by selling at 6s. per yd., there is a gain of 5 per cent., how much 
per cent, will be gained by selling at 7s. 6d. per yd. ? (6), (a?), («). 

15. If cheese cost £3 14s. Sd. per cwt., how must it be sold per lb. to 
gain 5 per cent., and also to lose 5 per cent.? (a) 170 (a), (c), 
170 (a). 

16. In gaining Hd, on every Is., what is the gain per cent. ? (e) 
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17. If 3 per cent, be gained by selling at 2s, Qd, per yd., at what price 
will 8 per cent, be gained ? 1706. 

18. What selling price per cwt. will bring a loss of 4| per cent, on 15 cwt. 
which cost £7 16^. 6d, per cwt. ? (c), 170 (a). 

DIVISION INTO PROPORTIONAL PARTS. 

171. To divide a given number or quantity into partSy which 
shall ha/ve to each other particular ratios, from the numbers or 
fractions given as the representatives of the several parts 
required, find a representative of the whole given number 
or quantity, and then work out by Bule of Three. 

(a) Divide £100 among two persons, giving 3 shares to 
one, and 7 shares to another. 

Here 10 shares represent I 10 shares : 3 shares : : £100. 
the whole, or £100 I 10 shares : 7 shares : : £100. ' 

or find 1 share. 
10 shares : 1 share : : £100. 
other shares fonnd by multiplication. 

(V) Divide £500 among A B and C, giving A half as 
much as £, and C as much as A and B together. 



Let 1 represent B's share 
then 2 represents A's „ 
„ 3 „ Cs „ 

„ 6 „ the whole. 



6:1:: £5oo 

other shares fonnd by multiplication. 



(c) A B and C provide respectively £600, £600, £700, of 
capital, find their respective shares of a gain of £600. 



£ £ £ £ 
500+600+700 = 1800 



£ £ £ 

1800 cap. : 500 cap. :: 600 gain : (^A's gainf) &c. 



(c2) If A provide £500 capital for 6 months, B £600 for 
4 months, C £1000 for 9 months; find their respective 
shares of a gain of £1500. 



£500 for 6 mths. = £3000 for 1 mth. 
£600 „ 4 „ = 2400 „ „ 
£1000 „ 9 „ = 9000 „ „ 



14400 



»» »> 



£ £ £ 

14400 : 3000 : : i5oo : (a^ssH. ?) 

&c. 
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1. Divide 5325 into parts which shall have the ratio of 3 : 5 ; also of 

2. A, and B. gain in trade £750, with a capital of £1200 ; of which A, 
provided £800 and B, 400 ; find A.^s share of the gain. 

3. In the proportion of 100 parts of copper and 12 parts of tin, find how 
much copper there will be in 8 cwt. 2 qrs. 14 lbs. 

4. Divide £100 among 3 persons, giving the second twice as much as the 
first, and the third as much as the first and second together. 

5. If A. provide a capital of £500 for 13 weeks, B. £400 for 6 weeks, 
and C £100 for 13 weeks, what part of a gain of £425 will belong 
to (7.? 

6. The rent of a field is £10 175. per annum ; A. puts in 4 horses for 12 
weeks ; B, 6 horses for 25 weeks, and (7. 1 horse for 19 weeks ; what 
portion of the rent should A, pay ? 



SQUARE ROOT. 

172. When any abstract number is multiplied by it^elf, 
the product is called the square of that number; thus, 
6x6 gives 36 as the square of 6 ; and the number multi- 
plied by itself is called the square root of such product ; 
thus 6 is the square root of 36. 



Square Root. 


Square. 


Square Root. 


Square 


1 


1 


6 


36 


2 


4 


7 


49 


3 


9 


8 


64 


4 


16 


9 


81 


5 


25 







In the foregoing Table 4 is the sq. of 2, and 2 the sq. 
root of 4, &c. Written 2^* = 4, v' 4 = 2, &c. 

The following examples will illustrate the method of 
extracting the square root of a given number. The proof 
of such method is best shown by Algebra. 
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Find the square root of 190096. 

Divide the giren number into periods of two sqoare. sq. rt. 

figures each, commencing with units ; 19|00|96(43$ 

beginning with left-hand period (19) find 
from Table the nearest square that can be sub- 
tracted from it, i.e. 16 of which root is 4. Sub- 
tract and bring down next period ; 16 

double root figure 4 = 8 and call it for the 89 83 300 
moment 80. Using 80 as a temporary trial 
divisor into 300 we got 3. Divide by 83 and 
bring down next period ; 249 

double root figures 43 = 86 and call them 866 866 5196 
for the moment 860. Using 860 as a temporary 
trial divisor into 5196 we get 6. Divide bj 866. 5196 



i€e 167 


76|38|76 (874 
64 

1238 


SO 


1|47 62)25(1215 
22 47 




1169 




44 


¥m 1744 


6976 


CkAJX 

JLntV 


241 362 




6976 




241 






QAQA 
tfXaU 


2425 2125 
2125 



173. Integers and decimal figures must be marked off 
into periods separately, starting from the decimal point to left 
for integers and to right for decimals. Should there be an 
odd decimal figure, a cypher must be added to make the 
lowest period complete. The square root of integer 
periods will be integers, of decimal periods, decimals. 
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1|47 -62125 (12-15 '00 05 30184116 (-02304 
1 4 

22 47 46 43 130 


QAA 
TTTO 


44 129 
241 362 466 4666 4604 18416 




241 18416 


Z93Sv 


2425 12125 




12125 
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174. The following examples may be noted, as illus- 
trating, under different circumstances, the shortest methods 
by which the square root of a vulgar fraction may be 
found : — 



Find the square root of il 1^ - i 
^ 121, 225, 5, 7* 



V 121 



81 V8l 



121 V121 



_9_ /140_ 

11* \/ 225" 



V140 VI 40 11-82, &c_ 



V225 



15 



15 



= -78,&c. 



/?=V-6=-774,&c. /l-^iH=^||=^?i=5:^?^=-75,&c. 



V^ 



Sz. 0. 






Find the square root of — 






1. 7513081 


2. 


9030025 


3. 39-0625 


4. 


9564-84 


5. -000089415936 


6. 


-0000903005 


7. 7ft 


8. 


m 


9. 464}f 


10. 


2oa 



CUBE ROOT. 

175. When the square of a number is multiplied by that 
number, the result is called the cube ; thus 8^ = 64 X 8 = 51 2, 
which is the cube of 8, and 8 is said to be the cube root of 



;ten 8» = 


612 


, V512 


= 8. 






Cube root. 




Cube. 


Cube root. 


Cube 


1 




1 




6 


216 


2 




8 




7 


343 


3 




27 




8 


512 


4 




64 




9 


729 


5 




125 









The following examples will illustrate the method of 
finding the cube root of a given number; the proof of 
such method is best shown by algebra : — 



CUBE BOOT, 



109 



625 
5425 27125 



Find the cube root of 94818816. 

Mark off into sets of three figures each ; in the case of integers, com- 
mence with units and mark off to the left ; of decimals, begin with tenths 
and mark off to the right. The lowest period of decimals must be made 
complete, if necessary, by adding cyphers. 

Find the highest cube (64) that can be 
subtracted from the left hand period (94) ; 94i818{816 (456 

subtract and bring down the next period 64 

818; place root figure of 64, i.e. 4 in -^ 

answer. 

Multiply root figure (4) by 3 and place on 125 4800 30 818 
left of remainder. Multiply the number 
thus obtained (12) by last root figure (4) 
= 48 and add two cyphers. 4800 as a 
temporary trial divisor gives 5 ; place 5 at 
side of 12 making 125, which multiply by 

5 and adding to trial divisor, make the 
divisor used, subtract and bring down next 
period. 

Multiply root figures (45) by 3 = 
135, add square of last root figure, i.e. 
5^ = 25 to the last divisor and 
the number immediately above, 

625 1 
5425}= 6075,t add two cyphers. 
25) 
507500 as a trial divisor gives 6 ; place 

6 to right of 135 making 1356, which 
multiply by 6 and add to trial divisor. 



1356 t607500 36 938 16 
8136 



615636 36 938 16 



376 
3076 
16=4^ 

3468* 

2044 
34^844 
4=2« 

350892t 



Find the cube root of 40177390625. 



94 



1022 



10265 



2700 


40jl77/390|625(3425 

27 

13177 


376 
3076 


12 304 


♦346800 


873 390 


2044 




348844 


697 688 


t35089200 
51325 


175 702 625 


35140525 


175 702 625 
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CL 

Find the cube root of 

1. 2197. 2. 1953125. 

3. 405224. 4. 529475129. 

5. 21717639. 6. -000000003375. 

7. 844S1- 88603. 8. i}jj. 

9. 31^. 10. 69^. 



MiSOELLANBOUS EXAMPLES (LXXXIX — CII.) 

1. Find the simple interest on £1215 17^. Qd, for 3^ yrs. at 4| per cent, 
per ann. 145. 

2. Find the simple interest on £500 lOs. Qd. for 3 yrs. 5 m. at 2^ per 
cent, per ann. 146. 

3. Find the simple interest on £1515 bs. from 7 May 1882, to 6 June 
1883, at 3 per cent, per ann. 146. 

4. What is the compound interest on £500 12s. 6d. for 2 yrs. at 5 per 
cent. ? 147, 148. 

5. In what time will £125 10s. amount to £251, at 5 per cent, per ann. ? 
149, Case I. 

6. What sum of money will amount to £525 148. in 3 yrs., at 4 per 
cent. ? 149, Case II. 

7. At what rate per cent, will £500 amount to £525 in 3 yrs. ? 149, 
Case III. 

8. Find the amount of £500 15s. for 3^ yrs. at 2| per cent. 144, 
145. 

9. Find the discount on an account which amounts to £55 6s. 6d. at 2} 
per cent. 151, 141. 

10. Find the present value of £575 due 3 yrs. hencej at 5 per cent. 
154. 

11. What will be the money paid for insuring a ship and cargo, worth 
£15000, at 3 J per cent. ? 141. 

12. What is the commission on a purchase of goods of the value of 
£125 15s. at 2^ per cent. ? 141. 

13. How much stock can be bought for £1225 10s. in the 3} per cents., 
at 80 ? 164a. 

14. What income will £1225 10s. bring, if invested in the 3 J per cents., 
at 80 ? 164«. 

15. When the 3} per cents, are at 95, what money must be invested to 
bring an income of £250 ? 164/. 
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16. What money will be required to purchase £10,500 stock in the 4 
per cents, at 98 ? 164 6. 

17. If a person invests £5000 in the 3 per cents., at 75, and on their 
rising to 80, transfer to the 4 per cents, at 90, what will be the difference 
in his income ? 164 «, a, 6, e. 

18. What will be the gain per cent., if goods bonght at 7s. 6tf. per yd. 
be sold at 9s. per yd. ? 169 x, e. 

19. How must iron bought at £3 7s. 6tf. per cwt., be sold to gain 1( per 
cent. ? 169 a. 

20. If 18 yds. be bought for £35 15s., and sold at a gain of 3( per cent., 
what is the selling price of 1 yd. ? 169 a, 170. 

21. What selling price per yd. will make a loss at the rate of 1( per 
cent., when 16 yds. cost 17s. Qd, ? 169 c, 170. 

22. Divide £500 among three persons in the ratio of 1, 2, 3. 171. 

23. Find the square root of} and of *5. 173, 174. 

24. In what time will £500 amount to £750 15s. at 4 per cent, per 
annum ? 149, Case I. 

25. Find the compound interest on £625 17s. Qd, for 2 yrs. at 5 per 
cent. 147, 148. 

26. What amount of stock in the 3j^ per cents, at 90, would yield an 
income of £255 15s. ? 164 d. 

27. If a person transfer £5000 stock from the 3} per cents, at 85, to the 
4 per cents, at 95, what would be the difference in his income ? 164 cbe. 

28. In which is it most advantageous to invest, the 4 per cents, at 80, 
or the 3} per cents, at 75 ? 164 e. 

29. If 14 c. 1 qr. 7 lbs. be bought for £17 17s. and sold at a gain of 10 per 
cent., what is the selling price of 3 qrs. 14 lbs. ? 169 a, 170. 

30. If three persons enter into partnership and provide capital as 
follows : A, £600 for 3^ months. By £500 for 2f months, and C, £1000 
for a year; what share of a profit of £600 will belong to C7? 171 d. 

31. Find the square root of 5Jj, '1 and of 4J. 174, 173. 

32. Find the discount on a bill for £725 17s. 6^;. drawn on 3 April 1875, 
at 6 months, and discounted on 13 May, at 4j^ per cent. 153 ex. 

33. Find the amount of £1216 18s. 6^;. from 1 March 1883, to 17 June 
1884, at 5 per cent, per annum. 144, 146. 

34. In what time will £1000 become £1500 at 4( per cent, per annum ? 
149, Case I. 

35. If tea be bought at 5s. %d, per lb., and sold at 6s. 8d. per lb., what 
is the gain per cent. ? 169 a;, e. 

36. If £12000 stock be transferred from the 4 per cents, at 70(, to the 
3^ per cents, at 68, how much stock will be held after the transfer, and 
what income will be received ? 164 6, a, c. 

37. How much per English ell was given for 17 yds. 3 qrs. of cloth, 
which, sold at a gain of 15 per cent., realized £8 8s. ? 169 6, 170 a. 
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38. At what rate per cent, will £1 become a guinea in 9 months? 
149, Case IIL 

39. Find the discount allowed for immediate payment at 2} per cent., 
on an account of £17 17s. BcL 141. , 

40. What will be charged for the insurance of a ship and cargo, worth 
£17000 178. ed.at^ per cent. ? 141. 

41. How much stock must be held in the 3( per cents, at 95, to give an 
income of £500 per annum ? 164 d 

42. By selling at £1 15s. per cwt., there is a loss of 18 per cent. ; 
what was the prime cost of 1 lb. ? 169 d, 170. 

43. If 3 cwt. 1 qr. 18 lbs. be bought for £16 15s. 6cf., and sold for 
£18 18s., what is the gain per lb., and what is the gain per cent.? 
169 (ar), (e). 

44. Fmd the square root of 1725*172, and of 17 ^, 173, 174. 

45. Find the cube root of -000000027. 175. 

46. Find the discount on a bill drawn for £175 15s. 6d. on 1 January 
1883 at 4 months, and discounted at 4 per cent, on 20 February. 153. 

47. What is the commission on 1000 guineas, at £} per cent. ? 141. 

48. Which investment gives the higher rate of interest, the 3( per 
cents, at 91, or the 4 per cents, at 93} ? 164 e, 

49. What income would be obtained in the 4 per cents, at 75, if a 
person were to transfer to that investment £15000 stock in the 3} per 
cents, at 83J ? 164 6 e, 

50. If 4 per cent, be gained hj selling at £3 3s. per cwt., at what price 
per lb. would 12 per cent, be gained ? 170 6. 



ANSWEES, 



I, p. 2. 

1. Five millions, seyen hundred and twentj-foor thousand, one hundred 
and fifty-eight. 

2. Thirty-nine millions, two hundred and fifty-four thousand, three 
hundred and seventeen. 

3. Eight hundred and forty-nine millions, six hundred and thirty-one 
thousand, two hundred and eighty-seven. 

4. Three thousand seven hundred and forty-two millions, one hundred 
and ninety-five thousand, one hundred and sixty-four. 

5. Seven thousand two hundred and eighty-five millions, four hundred 
and nineteen thousand, six hundred and thirty-two. 

6. Eighteen thousand seven hundred and forty-two millions, one hundred 
and fifty-eight thousand, seven hundred and sixty-three. 

7. Two hundred and sixteen millions, four hundred and twenty-five 
thousand, three hundred and twenty-eight. 

8. Three hundred and fifty-two millions, one hundred and eighty«seven 
thousand, six hundred and fifty-four. 

9. Three hundred and seventy-two millions, five hundred and sixteen 
thousand, four himdred and eighty-three. 

10. Four hundred and fifty-six millions, seven hundred and eighty-nine 
thousand, one hundred and twenty-three. 



II, p. 3. 

1. Thirty millions, five thousand and twenty. 

2. Three hundred and five thousand and two. 

3. Three millions, one thousand and twenty-five. 

4. One hundred and forty-seven millions, fifteen thousand and fifteen. 

5. Three thousand and sixteen millions, fifty-one thousand, one hundred 
and sixty. 

6. One hundred and twenty-seven thousand and seven millions, seventy 
thousand and seven hundred. 

7. Two thousand and seven millions, fifteen thousand and three. 

I 
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8. Three thousand three hundred millions, three thousand and three 
hundred. 

9. Ten thousand and seven millions, three thousand, three hundred and 
fire. 

10. Four thousand and nineteen millions, seventy thousand, seven hun- 
dred and seven. 



1. 206349418284. 
4. 118000027. 
7. 13003007005. 



Ez. m, p. 3. 

2. 29306242958. 3. 8800082. 

5. 3407502096008. 6. 616410303097. 

8. 4040014. 



1. 1603409442. 
4. 18717. 



Ex. ly, p. 4. 

2. 951307495. 
5. 1002800. 



3. 1100049991. 
6. 1287287286. 



1. 1317213. 
5. 2015631. 
9. 34440718. 
13. 1138119. 



Ex. y, p. 5. 



2. 1711463. 

6. 24933448. 
10. 28682946. 
14. 1236450. 



3. 1048631. 

7. 20400165. 
11. 34771950. 
15. 978824379. 



4. 1319848 
8. 25311336. 

12. 33795234. 

16. 1315424217. 



1. 25352451. 

5. 2827749. 

9. 13777786. 
13. 17476. 
17. 1785193981. 



Ex. VI, p. 7. 



2. 3371729. 

6. 4336609. 
10. 9787093. 
14. 729078. 



3. 11983118. 

7. 486448. 
11. 11777679. 
15. 11562240. 



4. 456169. 

8. 7132367. 
12. 13675365. 
16. 294999955. 



1. 177. 



2. 3101. 



Ex. YII, p. 8. 
3. 201. 4 5811. 5. 399. 6. 178. 



1. 690868. 
5. 1289268. 
9. 9356470. 



2. 1102542. 

6. 1654415. 

10. 2798048. 



Ex. VIII, p. 9. 

3. 942984. 
7. 1457384. 
11. 7725900. 



4. 3690745. 

8. 5158116. 

12. 5704416. 



1. 8310912. 
5. 81342624. 
9. 126222192. 



Ex. IXy p. 10. 



2. 14858900. 

6i 56523501. 

10. 20629728. 



3. 33061275. 

7. 52290997. 

11. 23897328. 



4. 25096608. 

8. 35447808. 

12. 37366483. 
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1. 639161136. 
5. 121510776. 
9. 262050506. 



Ez. Z, p. 11. 

3. 88232424. 3. 356524220. 

6. 237985968. 7. 395684916. 

10. 342873363. 11. 11735379306. 



4. 341765217. 

8. 313282620. 

12. 17721259201. 



1. 4086007200. 
4. 2569199094. 
7. 1742855535. 



1. 307617. 
4. 115298, rem. 3. 
7. 53578, rem. 1. 
10. 41488, rem. 9. 



Ez. XI, p. 11. 

2. 1507772200. 
5. 9554335560. 
8. 5287316320. 

Ez. Zn, p. 13. 

2. 173105, rem. 2. 
5. 65709. 
8. 44178, rem. 7. 
11. 66483, rem. 6. 



3. 12635581000. 
6. 1064395200. 
9. 2297388990. 



3. 205886, rem. 2. 

6. 77679, rem. 3. 

9. 22579, rem. 9. 

12. 15877, rem. 3. 



Ez. Xm, p. 13. 

1. 240 = 2 X 3 X 5X8; 112 = 4 x 7 X 4 ; 1728 = 12 X 12 X 12 ; 
1512=3x9x8x7; 720=2x3x4x5x6; 1760=8x2x11x10. 

2. 5 X 5 X 3; 9 X 4 X 12; 5 X 11 X 11; 12 X 12 X 12; 3 X 9 X 10; 
4x8x9; 5x3x7; 7X7X7; 8x8x 10; 8x2x 11 X 10. 

3. 8X11X2; 10x10x10; 5x5x7; 8x7x2; 5 X 11 X 10. 



1. 131530, rem. 6. 

4. 78445, rem. 58. 

7. 36008, rem. 12. 

10. 69828, rem. 5. 

1. 422782, rem. 44. 
4. 381858, rem. 80. 
7. 13977, rem. 873. 



Ez. XIV, p. 16. 

2. 85608. 
5. 57522, rem. 51. 
8. 25422, rem. 44. 
11. 57458, rem. 20. 

2. 32221, rem. 1044. 
5. 782998, rem. 110. 
8. 142878, rem. 59. 



Ez. XV, p. 16. 

1. 2068255, rem. 8. 2. 797185, rem. 10. 
4. 629904, rem. 43. 5. 545059, rem. 42. 
7. 122042, rem. 194. 8. 203278, rem. 162. 
10. 69377, rem. 581. 1 1. 247891449, rem. 707. 



3. 124220, rem. 10. 
6. 1766071, rem. 12. 
9. 55328, rem. 28. 
12. 62404, rem. 23. 

3. 37847, rem. 101. 
6. 4423, rem. 953. 
9. 80410, rem. 112. 



3. 959107, rem. 15. 
6. 371252, rem. 29. 
9. 77217, rem. 297. 
12. 172240416, rem. 529. 





Ez. XVI, A, p. 17. 




1. 144. 


2. 42. 


3. 3467. 


4. 21316. 


5. 576. 


6. 34. 



I 2 
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Ez. XVI, B, p. 17. 

1. 144. 2. 379512. 3. 96822. 

4. 400. 5. 379543. 6. 83329. 



Miscellaneous ExAUfFT.ES, pp. 18, 19. 

1. Three hundred and ninety-eight thousand, four hundred and seventy- 
six. 

2. Forty thousand and seven. 

3. 166284. 4. 10049. 5. 232583. 6. 496566. 
7. 409500938. 8. 409500938. 9. 4409701, rem. 24. 

10. 4409701, rem. 24. 

11. Two hundred and eighteen millions, five hundred and thirteen 
thousand, one hundred and twenty-seven. 

12. Fifty millions, fifty thousand and five hundred. 

13. 6672584. 14. 3004004. 15. 84652. 16. 24691. 
17. 60679728. 18. 60679728. 19. 136, rem. 119. 

20. 136, rem. 119. 

21. One hundred and twenty-three millions, four hundred and fifty- 
six thousand, seven hundred and eighty-nine. 

22. Twenty millions, one thousand and one. 

23. 1012000. 24. 1644734. 25. 10759, rem. 14. 

26. 85576, rem. 9. 27. 55117, rem. 16. 28. 102866, rem. 52. 

29. 258417, rem. 18. 30. 148945, rem. 19. 

31. Fifteen hillions, one hundred and seventy-six thousand two hun- 
dred and thirteen millions, five hundred and twelve thousand, one hundred 
and sixteen. 

32. One billion, one thousand one hundred millions, ten thousand one 
hundred. 

33. 502084006309. 34. 1213212. 

35. Two millions, two hundred and eighty-four thousand, five hundred 
and sixty-one. 

36. Nine hundred and ninety<one thousand, six hundred and twenty-eight. 

37. 22954451, rem. 1. 38. 239170, rem. 833. 
39. 1572814, rem. 9. 40. 4697, rem. 25745. 

41. 4283. 42. 2337. 43. 2767. 44. 348. 

45. 738. 46. 12. 47. 9912672. 48. 34. 

49. 713453. 50. 3940. 

Ez. XVn, p. 20. 

1. 401280 far. ; £164 I85. 5JJ. 2. 183120d. ; £340 12«. lOd. 

3. 4524(7. ; 15586 far. 4. 13365 halfpence ; 10032 halfpence. 

5. 1941 sixpences ; II8O5. or 14160d 
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6. 7714380 halfpence ; 433 gni. 9s, 4(f. 

7. 24434 florins and 3}^. over ; 39094 half crowns and Is. Id, over. 

8. 1504 gui. 16s. 7^, ; 100429665s. or £5021483 5s. 

9. 115863600 far. ; 507 crs. and Is. 5d, oyer. 

Ez. XVin, p. 21. 

1. 1904 Ih. ; 209664 lb. 2. 4608 drs. ; 3 cwt. 3 qrs. 5 lb. 11 oz. 14 drs. 

3. 4144 oz. ; 10584 lb. 

4. 132 tons 19 cwt. qrs. 25 lb. 1 oz. ; 437296 drs. 

5. 1722 qrs. 9 lb. 4 oz. 14 drs. ; 2845 tons 13 cwt. 1 qr. 

6. 113488 oz. ; 813952 drs. 

7. 6144 cwt. 2 qrs. 4 lb. 3 oz. ; 21 tons 12 cwt. 2 qrs. 1 lb. 7 oz. 7 drs. 

8. 264304 oz. ; 994032 drs. 

9. 6889 cwt. 1 qr. 8 lb. 14 oz. ; 31545 lb. 

Ex. XIX, p. 21. 

1. 855 lb. 2. 999 lb. 3. 1054 lb. 4. 747 lb. 
5. 1945 lb. 6. 2059 lb. 7. 12943 lb. 8. 3117 lb. 

Ez. XX, p. 21. 

1. 3717 grs. ; 19207 grs. 

2. 253 lb. 8 oz. 8 dwt. 13 grs. ; 239067 oz. 16 dwt. 

3. 1926 grs. ; 8964 lb. oz. 6 dwt. 2 grs. 

4. 214 lb. 5 oz. 5 dwt. 8 grs. ; 5073 lb. 6 oz. 11 dwt. 

Ez. XXIy p. 22. 

1. 69640 grs. ; 8183 lb. 9 oz. 2 drs. 1 scr. 6 grs. 

2. 2348 lb. 3 oz. 4 drs. 1 scr. 4 grs. ; 17301 grs. 

3. 1978 grs. ; 4936 lb. 4 oz. 7 drs. 

Ez. XXTT, p. 22. 

1. 262417 in. ; 818 m. 2 f. 10 p. 2 yds. ft. 7 in. 

2. 33444 in. ; 45229 p. 3 yds. 1 ft. 6 in. 

3. 252 ft. 1 in. ; 25921 p. 2 yds. 2 ft. 2 in. 

4. 665292 in. ; 976 m. 4 f. 2 p. 3 yds. 

5. 144723 in. ; 3845 ft. 

6. 157 m. 6 f. 24 p. 5 yds. 2 ft. 4. in. ; 19580 yds. 

7. 10834560 in. ; 1560 1. 1 m. 1 f. 3 p. 1 yd. 2 ft. 6 in. 

8. 58740 ft. ; 140 ft. 2 in. 
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Ez. XXIII, p. 23. 

1. 15863333 sq. inches. 2. 111955363 sq; inches. 

3. 30528581 sq. inches. 4. 1376127 perches 11} yds. 

5. 451 ac. 2 r. 35 p. 8} yds. 6. 3105 p. 19 yds; 4 ft. 64 in; 

7. 390 r. 13 p. 8 yds. If ft. 8. 21782357 sq. in. 

Ez. XXIV, p. 24. 

1. 405 cnh. ft. ; 836352 cnh. in. 

2. 402 cab. yd. 23 cub. ft. 1076 cub. in. ; 22463 cub. in. 

3. 699112 cub. in. ; 216 cub. yds. 13 cub. ft. 850 cub. in. 

4. 13574 cub. ft. 917 cub. in. ; 241935 <jub. in. 



r, p. 24. 

1. 2536 pints ; 21435 galls. 1 qt. 1 pt. 2. 456 gills', 1216 galls. 

3. 22934 galU. 2 qts. ; 47274 galls. 2 qts. 4. 194 galls.; 2560 galls. 

Ez. XXVI, p. 24. 

1. 13505 days ; 41256 hours. 

2. 9910 days 19 h. 46 m. ; 76 weeks 6 d. 8 h. 21 m. 18 sec 

3. 652028 sees. ; 4 months w. 3 d. 17 h. 46 m. 40 sec. 

4. 1394 years m. 3 w. 3 d. 4 h. ; 32846400 sees. 

Ez. XXVn, p. 25. 

A. 

1. £448 75. ; 531 half gui. and 4s. 6d dyer. 

2. 27 gui. and 205. 6d. over ; 3192 half crs. 

3. 119 half gui. and 55. 6d. over ; 1146 crs. and 3s. over. 

4. 12382 crs. and I5. 4(^. over ; 18750 fourpenny pieces. 

5. 75 crs. and 25. 6d. over ; 1092 sixpences and 4cf. over. 

6. 98532 fourpenny pieces ; 2860 seven shilling pieces. 

7. 273 yds. 3 qrs. ; 1000 yds. 

B. 

1. 140 lbs. 11 oz. 13 dwt. 8 qrs. ; 18 lbs. 2 oz. 8 dwt. 

2. 93 lbs. and 5640 grs. Troy over; 24 lbs. and 2100 grs. Troy over. 

Ez. XXVm, p. 26. 

1. £12 55. 4<l. 2. £163 Is. lid. 3. £137 Is. Sd, 

4. £132 17s. lOd. 5. £115 10s. 4d. 6. £85 4s. l^d, 

7. £139 19s. 6Jd. 8. £189 125. 7id. 9. £74 25. 9d. 

10. £155 13s. 10^;. 11. £82 18s. 5d, 12. £81 14s. 5f<{. 
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13. 53 lbs. 2 oz. 13 drs^ 14. 9 qrs. 9 lbs. 7 oz. 

15. 61 cwt. 3 qrs. 3 lbs. 16. 81 qrs. 17 lbs. 3 oz. 

17. 10 qrs. 12 lbs. 3 oz. 6 drs. 18. 122 cwt. 2 qrs. 27 lbs. 12 oz. 

19. 41 tons 15 cwt. 3 qrs. 7 lbs. 10 oz. 20. 29 oz. 16 dwt. 12 grs. 

21. 82 lbs. 6 oz. 11 dwt. 22. 35 oz. 16 dwt. 12 grs. 

23. 159 lU. 11 oz. 5 dwt. 24. 115 lbs. 4 oz. dwt. 16 grs. 

25. 107 lbs. oz. 11 dwt. 18 grs. 26. 75 lbs. 4 oz. 17 dwt. 2 grs. 

27. 22 drs. 1 scr. 16 grs. 28. 40 oz. 5 drs. scr. 

29. 33 drs. 2 scr. 13 grs. 30. 40 oz. 5 drs. 1 scr. 

31. 61 yds. ft. 3 in. 32. 23 fur. 34 p. 4 yds. 

33. 20 miles fur. 54 yds. 34. 24 lea. m. 2 for. 

35. 19 for. 19 p. 3J yds. 36. 123 p. 2 yds. ft. 

37* 23 yds. 2 ft. 1 in. 38. 27 p. 3 yds. 34 in. 

39. 29 p. Jyd. 2 ft. in. 4a 118 m. fur. 19 p. 1 yd. 

41. 25 m. 1 fur. 17 yds. 20 in. 42. 153 yds. qrs. 1 nail. 

43. 984 yds. 1 qr. nail. 44. 319 ells 4 qrs. 1 naiL 

45. 176 elb qrs. 3 nails. 46. 144 sq. yds. 2 sq. ft. 2 sq. in. 

47. 59 r. 20 p. 17} sq. yds. 48. 104 ^ r. 35 p. 

49. 29 p. } sq. yd. 4 ft. 27 sq. in. 50. 102 a. 1 r. 4 p. 7} sq. yds. 

51. 100 r. 30 p. 27 J sq. yds. 390 sq. in. 52. 211 c. yds. 24 c. ft. 673 c. in. 

53. 314 c. yds. 16 c. ft. 178 c. in. 54. 200 galls. qts. 1 pt. 

S5. 109 bush. 2 pks. galls. 56. 150 qrs. 1 bush. 3 pks. 1 gall. 

57. 191 bush. pks. 1 gall. 3 qts. 58. 61 dys. 20 hrs. 21 m. 51 sees. 

59. 62 yrs. 180 dys. hrs. 10 m. 60. 66 yrs. 5 wks. 3 dys« 8 hrs. 

Ex. XXIX, p. 28. 

1. £9 55. 4d. 2. £17 4s. 1^ 3. 135. IJd. 

4. £51 8s. lid. 5. £4 95. lOd. 6. £13 175. bid, 

7. £44 175. lid. 8. £87 55. 5}(l. 9. £105 145. 3|d 

10. £87 185. 3fd: 11. £26 16s. Oid. 12. £348 35. 2^. 

13. 12 lbs. 3 oz. 13 drs. 14. 7 qrs. 15 lbs. 4 oz. 

15. 24 cwt. 1 qr. 19 lbs. 16. 9 oz. 

17* 4 lbs. 3 oz. 15 drs. 18. 8 tons 6 cwt. 2 qrs. 

19. 4 cwt. qrs. 24 lbs. 20. 9 cwt. 108 lbs. 5 oz. 

21. 4 oz. 3 dwt. 10 grs. 22. 4 oz. 17 dwt. 23 grs. 

23. 6 lbs. 7 oz. 17 dwt. 24. 8 oz. 1 dwt. 2 grs. 

25. 11 oz. 4 dwt. 8 grs. 26. 26 oz. 8 dwt. 11 grs. 

27. 8 oz. 9 dwt. 14 grs. 28. 6 oz. 6 dwt. 5 grs. 

29. 2 drs. scr. 19 grs. 30. 7 oz. 1 dr. 1 scr. 

31. 18 lbs. 8 oz. 7 drs. 32. 17 grs. 

33. 3 yds. 1 ft. 7 in. 34. 9 p. 12 yds. 2 ft. 

35. 2 fur. 11 p. 2 yds. 36. 6 m. 7 fur. 215 yds. 

37. 2 m. 1 fur. 27 p. 38. 38 p. 4 yds. 

39. 8 lea. 2 m. 2 fur. 40. 17 p. 11 yds. 
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41. 9 p. 3 yds. 4 ft. 

43. 1 yd. 3 qn. 1 nail. 

45. 6 fq. yds. 2 sq. ft. 61 sq. in. 

47. 1 a. 137 p. 18 sq. yds. 

49. 23 a. 2 r. 27 p. 

51. 4 r. 2} sq. yds. 7 sq. ft. 

53. 5 c yds. 16 c. ft. 643 c. in. 

55. 31 c. yds. 21 c. ft. 1558 c in. 

57. 12 hrs. 56 m. 43 sees. 

59. 11 yrs. 185 dys. 21 hrs. 



42. 16 yds. ft. 3 in. 

44. 3 ells 3 qrs. 2 nails. 

46. 9 p. 23 sq. yds. 7 sq. ft. 

48. 3 a. 1 r. 31 p. 

50. 1 r. 38 p. 23 sq. yds. 

52. 10 sq. yds. 3 sq. ft. 10 sq. in. 

54. 65 c yds. 4 c. ft. 628 c. in. 

56. 3 c. yds. 14 c. ft. 998 c in. 

58. 7 dys. 18 hrs. 51 m. 

60. 3 yrs. 12 wks. 2 dys. 



1. £10 16s. 6d. 
4. £51 13s. 8dL 
7. £499 3s. 4d. 

10. £873 8s. Hd 

13. £845 17s. 4d. 

16. £1691 15s. lOid. 

19. £1271 15s. 8dL 



1. £220 8s. Qd, 
4. £1894 10s. 7id, 
7. £1298 8s. lOd. 
10. £11596 12s. 3d, 



1. £43 8s. 1^. 
4. £15 19s. lOfcf. 
7. £144 10s. 9J(i 



Ez. XXX, p. 30. 

2. £83 Os. ed. 

5. £176 6s. 4d. 

8. £288 6s. Oid, 
11. £1003 6s. Id. 
14. £1103 7s. ed, 
17. £2141 18s. 4A 
20. £174 17s. 6id, 

Ez. XXXI, p. 30. 

2. £1364 Os. lO^c;. 
5. £2225 14s. 2d, 
8. £2602 15s. Sd, 
11. £6368 17s. 

Ez. XXXn, p. 31. 

2. £28 14s. Ojd. 
5. £63 3s. 6§^. 
8. £97 14s. 1^. 



8. £119 Os. 9d, 
6. £295 7s. Id. 

9. £1282 Is. Od, 
12. £1131 15s. lljd. 
15. £1042 17s. 6d. 
18. £1572 18s. Hid, 



3. £897 lis. efd. 
6. £3357 3s. 1^ 
9. £1909 8s. lid, 
12. £1918 15s. 



3. £90 lis. 5id, 
6. £124 2s. 8^ 



1. £425 17s. 6id, 

4. £4251 8s. 2d. 

7. £1568 18s. 4id. 
10. £755 14s. 0^. 
12. 51 tons 7 cwt. 52 lbs. 4 oz. 
14. 315 tons 11 cwt. 1 qr. lbs. 



Ez. XXXTTT, p. 32. 

2. £544 18s. 9ld. 3. £1512 17s. b^d, 

5. £1993 4s. 2ld. 6. £4570 13s. Ifd. 

8. £5226 3s. ed. 9. £39935 19s. 2id. 

11. 18 qrs. 7 lbs. 15 oz. 8 drs. 

13. 87 tons 8 cwt. 7 lbs. 5 oz. 4 drs. 

15. 417 cwt. 1 qr. 20 lbs. 8 oz. 2 drs. 



16. 378 1. 14 c. 1 qr. 26 lb. 11 oz. 14dr. 17. 136 lbs. 2 oz. 17 dwt. 12 grs. 



18. 228 lbs. oz. 19 dwt. 3 grs. 

20. 615 fur. 18 yds. 2 ft. 6 in. 

22. 1287 a. 3 r. 12 p. 

24. 424 c. yds. 2 c. ft. 1350 c. in. 

26. 2489 yrs. 227 dys. hrs. 24 min. 



19. 231 fur. 3 yds. ft. 4 in. 
21. 350 a. 2 r. 8 p. 
23. 331 sq. yds. 2 sq. ft. 66 sq. in. 
25. 8491 gall. 2 qts. pts. 
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Ez. XXXIV, p. 34. 

I. £7 Is. lid. 2. £5 4». M. 3. £18 3s. lid. 
4. £14 155. bid. 5. £13 5s. Oid. 6. £4 7s. dfdf. 
7. £4 16s. 9d. 8. £10 17s. 8d. 9. £1 7s. 7jd. 

10. £4 7s. 2d. 11. £8 15s. lOK 12. £23 Is. 7id 

Ez. XXXV, p. 35. 

1. 15s. 7^. 2. £3 7s. 6^1,^. 3. £1 3s. 2^. 

4. £6 Is. 10^1^ 5. £9 10s. 3^. 6. £6 Is. 4jftrf. 

7. 2 qrs. 6 lb. 0^ oz. 8. 1 qr. 1 lb. 9 oz. lOgj; dn. 

9. 4 cwt. qrs, 9 lbs. Ib^ oz. 10. 2 lbs. 15 oz. 5^ drs. 

II. 4 m. 2 fur. 19|f| p. 12. 5 fur. 4^ p. 

13. 4 dys. 11 hrs. Ojg min. 14. 2 djs. 6 hrs. 31 min. 45|})8ec8. 

15. 1 a. 2 r. 9yj3 p. 16. 3 p. 2 yds. 0}IJJ| ft. 

17. 4s. 4^^. 18. 3s. 5\\^d. 

p. 35. 



1. 


£35 78. 4<l. 


2. £6 Is. 3d. 


3. 


£9 17s. 5^. 


4. 


£2 18s. lid. 


5. £7 lis. Itijad. 


6. 


5s. lOd. 


7. 


12s. lid. 


8. £21 5s. 
Ez. XXXVn, p. 36. 








1. 13 times. 


2. 12 times. 




3. 9 times. 




4. 27 „ 


5. 8 „ 




6. 132000 times 




7. 16 „ 


8. 107 „ 




9. 243 times. 




10. 7 „ 









Miscellaneous Examples, pp. 36, 37. 

1. 98240 halfpence. 2. £22652 9s. S^d. 3. 74000 oz. 

4. 443 cwt. 1 qr. 14 lb. 7 oz. 5. 9707 tons 17 cwt. 1 qr. 16 lbs. 
6. 11554 qrs. 7. 135510 in. 8. 214181 in. 
9. 82348 m. 7 fur. 39 p. 2 yds. ft. 4 in. 
10. 647 m. 7 fur. 14 p. 4 yds. ft. 8 in. 
11. 17377 sixpences. 12. 204116 gui. 5s. 6d. 13. 26756729 sq. in. 

14. 138 p. 16 sq. yds. 2 ft. 80 in. 15. 12309303 sq. in. 
16. 4 a. 3 r. 37 p. 7 yds. ft. 61 in. 17. 8033 c yds. 9 c. ft. 676 c. in. 
18. 794915 c. in. 19. £4951 16s. 20. 297727 half crs. 
21. 35 wks. 4 dys. 8 hrs. 23 m. 6 sees. 22. 832092 sees. 
23. 1744 pts. 24. 330 galls. 25. 192901 qrs. 1 bush. 3 pks. 
26. 2728 grs. 27. 1783 lbs. 28. 2631 cwt. 1 qr. 4 lbs. 4 oz. 
29. 595421 yds. 1 ft. 8 in. 30. £396 18s. 31. £170 18s. 4d. 



122 EXPLANATOBY ABITHMETIC. 

32. £115 Is. O^d, 33. 11 cwt. 2 qrs. 12 lbs. oz. 2 drs. 

34. 165 cwt. 2 qrs. 1 lb. 1 oz. 35. £1634 3s. 3d, 36. £2 5s. 2}J. 

37. £2 3s. 0|d. 38. 14s. 9^. 39. £4 16s. 8)^ 

40. 16s. 6^. 41. £1200 5s. 7^ 42. £25 l6s. 3^. 

43. £21 4s. 6jd. 44. 27 cwt. qrs. 8} lbs. 45. 89 qrs. 11 lbs. 2} oz. 

46. 5s. 0^, 47. 2s. 2^(f. 48. 4s. lOjg^. 

49. £1 15s. 4|||^. 50. £5 lis. 7]^. 




UCVIU, p. 39. 

2. 15 sq. yds. 2 sq. ft. 36 sq. ii 
4. 21 sq. yds. 7 sq. ft. 



1. 20 sq. yds. 2. 15 sq. yds. 2 sq. ft. 36 sq. in. 
3. 156 sq. yds. 

Ex. y^TTT, p. 39. 

1. 37 ft. 2j^ in. 2. 70 yds. 2 ft. 8 in. 
3. 4 ft. 1 Iff in. 4. 7 yds. 1 ft. 4^ in. 

Ez. XL, p. 39. 

1. 2 ft. 9 in. 2. 31 ft. 7 in. 3. 3 ft. 1 in. 4. 22 ft. 4 in. 

Ez. XU) pp. 39, 40, 41. 

1. 402 sq. yds. 8 sq. ft. 2. 16 ft. 5 in. 3. 30 ft. 6 in. 

4. 10 ft. 4 in. 5. 573J sq. ft. 6. 704 sq. ft. 

7. 155 sq. ft. 8. 134} yds. 9. 16 ft. 6 in. 

10. 353^ yds. 11. 67j yds. 12. llOj yds. 

13. 93 yds. 14. 24§ yds. 

Ez. Xm, p. 43. 

1. 20 c. yds. 12 c. ft. 594 c. in. 2. 5 c. yds. 2 c ft. 1296 c. in. 

3. 4 c. yds. 3 c. ft. 582 c. in. 4. 7 ft. 5 in. 5. 12 ft. 

6. 3 ft. 4 in. 7. ISlSJi cub. ft. 8. 378 cub. ft 

9. 116 ft. 10. 432 cub. ft. 11. 2} ft. 12. 41J ft. 

13. 42^ sq. yds. ; £7 8s. S^d, 14. £18 6s. Sd. 







Ez. XTiTTT, p. 44. 








1. 112. 




2. 2. 3. 1. 




4. 


25. 


5* 303. 




6. 381. 7. 258. 




8. 


18. 


9. 35. 




10. 25. 11. 1728. 
Ez. XUV, p. 44. 




12. 


515 


1. 


4. 


2. 112. 


3. 


19. 




4. 


5. 


5. 173. 


6. 


1. 
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Ez. XLY, p. 45. 

1. 100. 2. 84. 3. 24. 4. 462. 

5. 1680. 6. 840. 7. 72. 8. 360. 

9. 420. 10. 168. 11. 5040. 12. 2520. 

13. 1980. 14. 10080. 



Ez. XLYI, p. 47. 

1 83 189. 09 997 9 481 1051 . «99 S159 Q 41 106 100 911 

7 7 ' " 11 13 13 ' 17 17 8 U Ift 10 

4 04 440 050 1933 K 509 150 6 1370, 

S 19 11 5 4 10 

Ez. XLVn, p. 48. 

1. 4|. 2. 71. 3. 17^. 4. 155^* 

5. 353J. 6. 116}. 7. 127. 8. 57^. 

9. 796^. 10. 180^. 11. 190iHf. 12. 151ja. 

Ez. XLVHI, p. 49. 





1.*. 

9. 35Jg. 
13. 262J. 


2. j},. 3. 2^. 

6. I3V 7. fr 
10. Jj. 11. 39^. 
14. 6}§. 15. }. 

Ez. XLIX, p. 49. 


4 > 

9* 

8. 3^. 
12. 37^. 
16. 80^. 


1. 

7. 
13. 


A- 8. Hi. 


3. Ifr 4. A. 
9. H. 10. Jj?. 

15. f?. 16. a. 

Ez. L, p. 50. 


5. fli. 6. ^. 
11. 2f 12. J. 


1. 

7. 


j. 2. fr 
fr 8. fr 


3. §. 4. A. 
9. ft. 10. ft. 

Ez. U, p. 51. 


5. J. 6. Hf. 
11. fi. 12. ?. 




1* io' 30> TO» OT 

3. g8> J5> Jgi gjj 

^* §i> Ji» S» §3 
7. ffi, i%, & 

H* «& 430» «»> 


2* 5T0» 
i* *• TO? 

"• TOJ» 

ft. 8. fc 


5T0» 3T0> 5I0' 

a. ife. Jij- 

150> t30» ISO* 
TO5> 40J> TO5» 

ilrao) n)iiu» tMo' t^ 

3465 1QQ8 1190 844 

S780> 8t8o> 5780> Vm 
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Ex.] 


'^V- 


51. 










1. 


2. 


2. 


ly. 


3. 


2H. 




4. 


IS. 


5. 


m- 


6. 


Ifffih 


7. 


m 


8. 


liii- 




9. 


7*. 


10. 


88. 


11. 


12«. 


12. 


^m- 


13. 


lift- 




14. 


58. 


15. 


^m 


16. 


20KJ. 


17. 


751. 


18. 


U|. 




19. 


18^. 


20. 


271Ji. 










Ex. LTTT, p. 


52. 











1. fc ♦» A. A. 2. 8, Ig, f, 9|. 3. ^ 7A, 17J, 2g. 

4. 88, 4^ 41JJ, IJIi. 5. lliSt, 849JS. 6. 3?, 3^. 

Ez. UV, p. 53. 

1. ig. 2. 25gjg. 3. 17g. 4. 9^. 

5. 59^. 6. l|Ji. 

Ez. IT, p. 53. 

1. }2; 119?; 25J. 2. 235J; 25^; 7^. 3. 32}}; 10^; 3411ij. 

4. 1&; 16Jf; 38i. 5. 5^; 103JJ. 

Ez. LVI, p. 55. 

1. ft; I; fi; HM. 2. 2U; ]§; Ift; iJ. 3. 31i; 2jgi; 838. 

4. 2JJ; }; 4; Ig; §|. 5. 1ft; 4f§: 3^; ^. 6. if?f; 15Hlg. 

7. iSB;iJi. 8.^; 9^. 

Ez. LVn, p. 56 

5- Mi *• 6- mi !?• 7- iii; 11- 8- mi % 

9-JSffli;lil- 10.};^. 11. Silj. 12. J4;19J. 

13« jjjjj Ji' 1^. !«> 



Ez. LVm, p. 56. 

1. £19 8s. 5\d. 2. £34 75. 2^. 3. £25 Os. Oj^dL 

4. £37 13s. 31^. 5. £32 14s. 9JJ. 6. £21 12s. 9Jd. 

7. £119 18s. 8;d. 8. £80 19s. ^d. 9. £95 7s. 2|d. 

Ez. IlXy p. 57. 

1. £6 lis. 10j</. 2. £1 10s. 8^. 3. £2 17». 11^. 

4. £11 2s. 7^. 5. £1 18s. 10}jd. 6. £3 18s. 11^. 

7. £2 Is. 7f^. 8. 6s. 9J<;f. 



ANSWEBS. 



125 



Ez. LZ, p. 58. 

1. 12s. ; 359. ; 4ta, 5^. ; £2 17s. 9^. 

2. £1 lis. Sid. ; £6 10s. O^d. ; £12 4s. 8|(/. 

3. £3 4s. 9\d, ; £2 17s. 9§rf. ; £6 4s. lO^i/. 

4. £56 13s. 2^. ; £39 17s. Ogd. ; £20 7s. l^d 

5. £118 5s. 4;^. ; £253 9s. 2d. ; £33 4s. 9^. 

6. 8 cwt. 2 qrs. 8 lbs. ; 5 oz. 2 dwts. 20| grs. ; 4 cwt. 1 qr. 9 lbs. 5 oz. 5} drs. 

7. 6 dys. 4^ hrs. ; 11 wks. 1 dy. 5} hrs. ; 3s. 7^. 

8. 6s. 10^. ; 11 cwt. 3 qrs. 22}} lbs. ; £49 6s. lO^d. 

9. 19s. 3d. ; 16s. 9d. ; £1 13s. ll^f?. 

10. £2 15s. lljd. ; 12s. lljff. ; £2 Os. ^d. 

11. £12s. 71^.; 12s. 8d 

12. £1 9s. lid; £7 18s. !}(?. 

Miscellaneous Questions, XLIII~LX, pp. 58, 59, 60. 



J 45, 40, 48 2. Ig. 

* 150 5. 2. 

8. 11 cwt. qrs. 61bs. 
11. } greatest ^ least. 
14. £2 10s. 5d. 



3. i&. 
6. 81J. 

9. £17 18s. S^d. 

12. £5 8s. 

15. £17 3s. ll^rf. 



18. £24 19s. 5j^. 



4. 840. 

7. 4^« 
10. 2s. 7JJf(/. 
13. latter by y^. 
16. 6s. 3^. 

20. iS- 



17. _„ 

21. 7g. 22. 19^. 23. 12fg. 

26. 2082J. 27. 133jg. 28. IJf. 

31. 26^ sq. yds. 32. 16 ft. 

34. 16 ft. 35. 346j^ cub. ft. 

38. U» 39. «j. 40. 

42. 6500 times. 43. £285 15s. d^d. 

46. 257 galls. qts. Oj^ pts. 47. 59 yds. 48. ^. 

49. 120 yds. ; 25 s. 50. 3 tons cwt. 2 qrs. 13 lbs. 



25. 173J. 



• 19. £81 14s. ^d. 
24. 7^. 
29. 13t^. 30. 1|. 

33. 959 sq. ft. 63 sq. in. 
36. 24 ft. 37. 23i|. 

41. ft. 
44. £11 2s. 45. ;jii. 



Ez. LXI, p. 62. 

1. 1472-15; 14-7215. 2. 15250 -; 1-525. 

3. 1205120-6; 1*2051205. 4. -01326. 5. 5-; -05; 50'; -005. 

6. 10 X 10 X 10. 7. Twice. 8. 10000. 



Ez. TiXTT, p. 62. 

1. -01; -7; -113; -000011. 2. -3; 10-3; -000017. 

3. 12-18; -001218. 4. -0009; -009; 1-9. 

5. 101-9; 10-19; 1-019. 

Ez. LXTIT, p. 63. 

1. i%\ ihi A; Tiffl&i- 2. 3*; ^^; 6^; 5,«ft. 

3. idiR,; i^» !Rj^; tAo- 4- 151; 13i; 134i; 53^ 

5. 81; lOsfe; 15^; 7^. 6. 10*; lOO-A^; 7^; 65^. 
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1. 62 •36925. 
4. 32-17514. 



Ex. LXIV, p. 63. 

2. 41707-3607. 
5. 35-74852. 



3. 1123-2232. 
6. 16803-87625. 



1. 3-225. 
5. 1-0788. 
9. -0000375. 



Ex. LXV, p. 64. 



2. 1-498675. 
6. 2158-34832. 
10. 12-01595. 



3. 170-97989. 
7. -06012. 
11. 3-2593. 



4. -252735. 
8. -006. 
12. 1-55776. 



1. 236-375. 
5. 522-875. 
9. 1023-75. 



Ex. LZVIy p. 64. 

2. 10-5625. 3. -000005. 
6. -00875. 7. -65. 
10. -0000003375. 11. 138-8475. 



4. -00000025. 
8. -0000024. 
12. -301875. 



Ex. LXyn, p. 65. 



1. 26-251. 
5. 25-1872. 
9. -010868 +. 



2. 445-715. 
6. 11-1112. 



3. 15-001. 
7. 37-5015. 



4. 39-678. 
8. -04585. 





Ex. LlLYlll, p. 66. 






1. -25. 


2. -0125. 3. 6250 -. 


4. 


625-. 


6. 980. 


6. 490000 -. 7. -085. 


8. 


8-5. 


9. 3-4. 


10. 12-696652 +. 11. 1000 -. 
Ex. LXTX. p. 66. 


12. 


100000 -. 

1 



1. -25; -5; -75; -15. 2. -824; 11-923076; -12; 3*0625. 

3. 4-916666 + ; -957627 +; '008547 +; 12-6. 

4. -004651 +; -000999 +; -012935 +; -005327 +. 
5 13-142857 +; 12-375; 10-05; 5-8. 

6. 3-035714 +; 4-011428 +; 5-9375; 8*091666 +. 

7. 33-515625. 8. -15. 

Ex. LXX, p. 67. 

1* B > & » SOT » ^S9 » ^flW* "• ^85 5 ^5 5 1^33 » '^Ss » ^9ft* 

3. 14JJ; 7|J;T!ft; 4^; 19J8. 
Ex. LXXT, p. 68. 



1* 950 » ^95 » 1*5 > ^553* 

3- i#j; 7ft: 8^; "*• 



2. 2Jii; 5jjg; 15JH; Sg. 

4. 3|S8,; 318JJ; 3i%: 3^4,. 

6. -NS; 7ab; 64; 15J. 
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p. 68. 

1. 28-173218. 2. 190*492929. 

3. -327777; -058361; 2-874274; •76. 

Ex. LXZm, p. 69. 

1. 12-0d51; 1-1101; 4-713804 +. 2. 1-2172; 12*95; 1032-6. 

3. 3 '6; -00625; -759903 +. 4. 2-012276 + ; 2-846153 + ; 

1-003569 +. 

Ex. LZXIV, p. 70. 

1. 79. ; 49. Sd, 2. £8 4s. Sd. ; 6s. l)d. 

3. 17s. 3^. ; Is. ^^yi. 4. £2 3s. 5^. ; £28 9s. Sd, 

5. 18 c. qrs. 14 lbs. ; 3 t. 3 c 3 qrs. 

6. £13 6s. 0}d. ; £190 Is. 4^. 7. £1 2s. OJd. ; £9 13s. 4d 

8. £6 17s. 9^. ; 2J§J<f. 9. 1642J yds. ; 7 c. qrg. 16 lbs. 

10. 1 sq. ft. 86J(5 sq. in. ; 66 m. f. 37J p. 

11. £2 18s. e^. ; £16 5s. lOc^. 12. £19 13s. 2^. ; 18s. 2;d. 
13. 2s. 7{df. ; 2s. 7}^, 14. £1 16s. 6^. 

15. £1 17s. ip. 

Ex. LXXV, p. 71. 

1. -225; 1-175. 2. 1-3; -727083. 3. 1-175; -22619+. 

4. -807692+; -640668+. 5. -835317+; -094531+. 

6. -Sd; •272159+. 7. -048619+ ; -346018+. 

8. -508928+; -042465+. 9. -685416; -200148+. 
10. -476190; -00558+. 11. 3-7; 1-460318+. 
12. -00625; 27-380952. 

Miscellaneous Examples (LXI — LXXV), pp. 71, 72. 

1. 1-7; 11-7; -0003; 13-001. 2. -4; -16; -02; -007812+. 

3. 226-0125. 4. 57-288. 6. 122276-84583. 

6. 1953-125. 7. -080645+. 8. 4-29518+. 

9. 31; 3JJJ. 10. es,3^d. 11. -964285+; 1-03^. 
12. Is. 4J<?. 13.1-16. 14. 9s. 2(/. 

15. -216269+. 16. 4 h. 6 m. 57f 8. 17. 2^ ; £11 14s. 

18. £7 Os. 7iflr. 19. £19 3s. 4d, 20. £10 19s. 4^, 

21. £9 Is. 6d, 22. 3-70370. 

23. £2 10s. lO^jdf. ; £12 6s. lOJd. ; -0016. 

24. -12; -241379+ ; 4^^; 4^. 25. 8960; £504. 
26. 215^ sq. ft. 27. £18 19s. 8grf. ; £1838 6s. Sd, 
28. lyj; 1-745. 29. 7-28 lbs.; £4 3s. 4^. 

30. H; ^; -2953125. 31. 7^, 32. -424528+. 33. 300. 



128 



EXPLANATOBY ABTTHMETIO. 



34. 4 cwt. qn. 2 lbs. ; 8344*7. 



35. -930952+. 



36. -003958+. 
40. -733508+. 
43. 1-2. 
46. £3 148. 4j^. 
49. £3-28125. 



37. 84. 38. 2'131578+. 39. £2 12s. 6d. 

41. K; m; ^^mT' ^2- ^sfe* ^^sSn* 

44. 6-3675. 45. 15-555549+. 

47. 5-6448 oz. 48. 30140 jds. 

50. -d52380. 



1. £759. 
4. £904 35. 4d. 
7. £385. 
10. £928 165. 



Ex. LZXYI, p. 74. 

2. £820. 
5. £3564 155. 
8. £983 35. 4d. 
11. £1770 165. Bd. 



3. £337 175. 6dL 
6. £1341 125. 
9. £574 155. 
12. £1843 45. 



1. £1265 125. Sd. 
4. £1421 85. 
7. £3462 25. 
10. £3753 185. 



p. 75. 



2. £1184 ll5. 
5. £2452 65. 
8. £1707 135. 
11. 3108 125. 



3. £259 35. 
6. £410 125. 6d, 
9. £327 135. 6d. 
12. £344 135. 4d. 



1. £52 135. IJrf. 

4. £170 l5. Q^. 

7. £174 135. 9d. 

10. £1424 28. 4^. 



p. 75. 

2. £238 95. Sd, 

5. £105 85. 8J<f. 

8. £686 95. 2d, 

11. £343 18s. Id, 



3. £102 35. Qd. 
6. £46 95. 3d. 
9. £953 25. 6d, 
12. £160 25. 6d. 



1. £446 75. 
4. £4083 48. 
7. £7288 145. 8}^ 
10. £415 95. 



Ex. TiXXTX, p. 76. 

2. £1208 145. 
5. £431 155. 6d. 
8. £286 95. 9d. 
11. £1800 185. lid. 



3. £1561 ll5. 4d. 
6. £870 25. 
9. £811 75. 3id. 
12. £1348 195. 2d, 



1. £20 65. 5ijd, 

4. £21 65. 6i\d, 

7. £23 05. 6^. 

10. £13 155. l§d. 



Ex. LXXX, p. 76. 

2. £17 05. llgdL 
5. £2 165. 1^. 
8. £10 175. 41JJd. 
11. £155 65. 4^ 



3. £16 55. 6^, 
6. £3 10s. 8^. 
9 £8 165. 6^. 
12. £7 95. 2|^ 



Miscellaneous QuEffnoNs (LXXYI — LXXX), pp. 77, 78. 



1. £390. 
4. £4375. 



2. £756 195. lOid, 
5. £351. 



3. £104 35. 6K 
6. £87 175. 9id. 



ANSWEBS. 
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7. £284 19a. 9}dl 8. £2270 Ss, 2}rf. 9. 8 lbs. 3 oz. 12 dwt. 

10. £28 55. 6d. 11. £196 14«. 6rf. 12. £10 14«. llfl?jd. 

13. 62] sq. yds., £4 17s. 2^^, 14. £284 148. ed. 

15. 437 cub. ft., 355 cwt. qrs. 7 lbs. 16. £11 4«. 4|rf. 

17. £16 lOs. Hd. 18. £5802 125. 2id. 19. £19 ll5. 8^. 

20. £2822 135. 3d, 





1. 108. 


2. 36. 3. 9. 




4. 27. 




6. 96. 


6. 144. 7. 45. 
Ex. LXXXn, p. 79. 




8. 15. 




l.i. 


2. ft. 3. i. 




4. &. 




5. «?. 


b. ^. , 7. 1^. 
Ex. LXXXTTT, p. 80. 




8. H. 




1. 252 busbels. 


2. 200 galls. 




3. 240 ac. 




4. 300 lbs. 


5. £24. 
Ex. LXXXIV, p. 81. 




6. 60 yds. 




1. 560 men. 


2. 9 days. 




3. 3} wks. 




4. 11 horses. 


5. 44Aac. 


1 


6. 168 men. 




Ez. LXZXV, pp. 82, 83, 84. 






1. 


£4 05. 4^d. 


2. £1603 105. 3J(f. 


3. 


243 bushels. 


4. 


£24 85. 7^. 


5. 15 c qrs. 12j lbs. 


6. 


136 galls. 


7. 


£6 95. 5id 


8. 40 c. qrs. 8 lbs. 


9. 


£2 125. 8imd. 


10. 


£6 55. 


11. 38 oz. 3 dwt. 15ft grs. 


12. 


£12 10 3^. 


13. 


£46 165. 10<;. 


14. £118 125. 6d. 


15. 


£685 105. 6§(/. 


16. 


£406 l5. 4^. 


17. £1083 155. 


18. 


£16 175. 9J(/. 


19. 


£580. 


20. £18 05. 4rf. 


21. 


£34 75. 8id. 


22. 


£370. 


23. £116. 


24. 


Sd. 


25. 


£22 95. 9}d. 


26. £60. 


27. 


65. 8d. 


28. 


£1548 135. 10^. 


29. £2073 125. 8ftd. 


30. 


48, 4d, 


31. 


£103 68.-^ 3d. 


32. £42 155. 8d. 
Ez. LXZXVI, p. 85. 


33. 


£2889 l5. li)df. 




1. £12 65. 5m 
4. £1 l5. lOld. 


2. £9600. 


3. 


95.8JJidL 




5. £1 55. 


6. 


£198 55. 
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1. 126 men. 

4. 18 cows. 

7. 8 meD. 
10. £62 lU, 8gd. 
13. IS^dys. 
16. 3 men. 
19. 14Ady8. 



Ex. LXXXm, p. 87. 

2. £15 125. 6dL 

5. 3^ miles. 

8. 63 ^ reams. 
11. 45 men. 
14. 7gi dys. 
17. 14^ miles. 
20. 6 men. 



3. 6 men. 

6. 73^ lbs. 

9. £47 35. 5^. 
12. 17 horses. 
15. 7J hrs. 
18. 160 men. 



Miscellaneous Examples (LXXVI— LXXXVII), pp. 88, 89, 90. 



1. £390. 

4. 135. 4(f. 

7. £272. 
10. £1 3^. 
13. £12 ll5. 9Jrf. 
16. 7s. ed, 
19. £90 95. 6d, 
22. 45. 6^. 
25. £66 65. 4f^. 
28. £234 45. 2d. 
31. £19 185. bid, 
34. £33 155. 
37. £294 175. 5^^. 
40. £94 145. 6^. 



2. 4^ months. 
5. £455. 
8. £4 45. 8^;. 
11. £561 85. 2d. 
14. 168 ells. 
17. £2 9Jij5. 
20. £1 125. 6d. 
23. £52 175. ed. 
26. S^. 

29. £14175 85. 4|(f. 
32. £422 135. 9i^. 
35. £401 55. 1^. 
38. 6d. 



3. £24 45. O^d. 

6. £1 95. ^d. 

9. £112 35. 8^. 
12. £16 105. 5ffd. 
15. 299 c. 2 qrs. 23^ lbs. 
18. 20^ dys. 
21. £22 165. 6j^. 
24. £3 75. 3§t<?. 
27. £1619 05. llffd. 
30. 65. Sd. 
33. £35 I85. UK 
36. £228 65. 5§^. 
39. £16316 I5. 7id. 



£z. LXXXVIII, p. 92. 

1. £70. 2. £184. 3. £1586. 

5. £27 5s. ed. 6. £88 Os. lljjrf. 

8. £553 125. lOijfl. 9. £70 lOs. 2^. 



1. £59 15s. lOd. 
4. £1600 95. 7^. 
7. £11 135. 0^. 



1. £28 4s. 3-168(/. 
4. £43 155. 7-3056</. 



Ez. LXXXTX, p. 92. 

2. £89 145. 
5. £39 95. 0^. 
8. £267 55. 71^. 

Ez. XC, p. 93. 

2. £23 125. 10- 5d. 
5. £105. 



4. £2546 6s. 10^. 
7. £6 155. 9jjJ. 
10. £21 25. 6d. 



3. £315 45. Hd. 
6. £386 lOs. llfjd. 



3. 195. 1'665(/. 
6. 35. 1^ 



1. 8 yrs. 



Ez. Xd, p. 94. 

2. 3 yrs. 3. 7 yrs. 



4. 9 yrs. 



ANSWEBS. 



131 



Ez. XCn, p. 95. 
1. £1125. 2. £2275. 3. £860. 



4. £1000. 



1. 3 p. c. 



1. £2 Us, Sfjd. 
4. £7 17s. 7 
7. £8 19s. 2}d. 



1. £307 08. ^d. 
4. £50 19s. 9^. 



1. £5 195. 2d. 

4. £7 25. 6d. 

7. £1 lU 4-65rf. 



Ex. XOm, p. 95. 

2. 3i| p. c. 3. 5 p. c. 

XCIV, pp. 96, 97. 

2. £8 95. lOj^. 
5. £4 105. ^d. 
8. £7 05. d^. 

Ex. XCy, p. 97. 

2. £774 95. 8|j|df. 

Ez. XGVI, p. 98. 

2. £23 155. 

5. £153 18s. 6Jrf. 

8. £125. 6'135</. 



4. 4 p. c. 



3. £3 lis. 6jj^. 
6. £6 18s. 10^(f. 



3. £553 16 7}^. 



3. £562 10s. 
6. £39 16s. l^d. 
9. £50. 



Ez. XCVn, pp. 100, 102. 



1. £4750. 

5. £60. 

9. £8160. 
13. £18,000. 
17. 4 p. c. 



2. £55 lis. 1^. 

6. £4250. 
10. £5000. 
14. £96|j. 
18. £63^. 



3. £350. 4. £5330. 

7. £3612 10s. 8. £4200. 

11. £1250. 12. £3240. 

15. £14. 16. £312105. 
19. 4 p. c. 



Ez. XCVm, p. 104. 

1. 95. 11^. 2. 10s. lOYld. 

4. 20 p. c. 5. £2 Is. 11^. 

7. £3 15s. 6fjd., S^. 8. £1 10s. Sd. 

10. £17 3s. 4^. 11. 5a. 

13. Is. O;^. 14. 31J. 

16. 12i. 17. 2s. 7^ 



3. £1 12s. 

6. 14^. 

9. 8ja. 
12. 17J^ 
15. S^d., 7Jd. 
18. 10s. OJ^. 



Ez. XdZ, p. 106. 

1. 19962, 332^ ; 332^) l^^^i* 2* £^^^' 

3. 7 cwt. 2 qrs. 22} lbs., 3 qrs. 19} lbs. 

4. £16 13s. 4<f., £33 6s. Sd., £50. 5. £54 3s. 4<f. 



6. £2 8s. 
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€, p. 108. 



1. 2741. 2. 3005. 3. 6 •25. 


4. 97-8. 


5. -009456. 6. M 


)0950, &c. 7. 2j. 


8. 1^. 


9. 21j. 10. 4f 


£z. CI, p.- 110. 




1. 13. 2. 125. 


3. 74. 4. 809 


►. 5. 279. 


6. -0015. 7. 43-87. 


8. J. 9. 3^. 


10. 4J. 


Miscellaneous Examples (LXXXIX— Oil), pp. 110, 111, 112. 


1. £175 10s. lOJiJjd. 


2. £42 15». Ojjd. 


3. £49 3s. lOJIJd. 


4. £51 6s. 3|d. 


5. 20 yra. 


6. £469 7s. 6d. 


7. 1§. 


8. £540 3s. 8^. 


9. £1 7s. V^d, 


10. £500. 


11. £525. 


12. £2 16s. liffi. 


13. £1531 17«. 6d. 


14. £53 12s. 3Jrf. 


15. £6786?. 


16. £10290. 


17. £37^. 


18. 20 p. c. 


19. £3 S8. 6j^. 


20. £2 Is. 1^. 


21. Is. Ojgd. 


22. £83 68. 8d. ; £166 13». 4d. ; £250. 23. • 


577 &c.; -707, &c. 


24. 12jj yrs. 


25. £64 3s. 0^ 


26. £7307^. 


27. £3 18a. llftrf. 


28. 4 p. c. at 80. 


29. £1 4s. Oif^, 


30. £465 5f. 3JJJrf. 


31. 2-24, &c. ; -881, &c. ; 2-07, &c. 


32. £13 la. 3|jd. 


33. £1295 18s. lOygirf. 


34. llj yrs. 


35. 21j^ p. c. 


36. 12441A ; 435Jf. 


37. 10s. 3j^. 


38. 6§ p. c. 


39. 8s. 4^. 


40. £538 7s. 2i§d. 


41. £14285?. 


42. 4Ud. 


43. l^.;12j?fp.c, 


44. 41-53, &c.; 4-12,&c. 


45. -003. 


46. £1 7s. IQ^. 


47. £1 65. 3(f. 


48. 4 p. c. at 93Z. 


49. £671. 



50. 75V'. 
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